
PHYS 631 -- Electromagnetic Theory -- Fall 2024

Instructor: Chung-Sang Ng
Office: Reichardt 108 and Elvey 706E
Phone: 474-7367
E-mail: cng2@alaska.edu
Class meets: MWF 9:15 AM - 10:15 AM,  Reichardt 207
Office hours: MWF 10:15 AM - 11:15 AM at Reichardt 108, T 2-3 PM at Elvey 706E, or by

appointment
Credits: 3 credits: 3 hours/week of lecture.
Textbook: Classical Electrodynamics, Jackson, 3rd edition, John Wiley & Sons, ISBN#:

9780471309321
Prerequisites: Graduate standing
Course Home
Page:

Canvas

I. Course Description

The UAF Catalog listing for PHYS 631: "Electrostatics, magnetostatics, Maxwell's equations, and potentials.
Lorentz equations, field energy, gauge conditions, retarded potentials, waves, radiation and tensor formulations."

In terms of the content of the textbook (which you must have and bring to classes), we will try to cover most
topics from Chapter 1 to 6 during the fall semester.  We will not cover everything in these chapters, due to the
fact that we only have limited amount of time, not because other topics are not important. At the end of this
syllabus is a tentative schedule which lists topics we plan to cover in more details. This is subject to change. So
you should check frequently the online version on Canvas.

II. Course Goals

The main goal of this course is to introduce you to the fundamental concepts, phenomena, and theories of
electromagnetism, at the beginning graduate level. Emphasis will be on the theoretical aspects of the subject
because the mathematical treatments covered in this course are very fundamental and should help students doing
research in other branches of physics.

III. Student Learning Outcomes
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Errata of the textbook can be found in: http://bcs.wiley.com/he-bcs/Books?
action=index&itemId=047130932X&bcsId=3728
More recent errata can be found in: http://www-theory.lbl.gov/jdj/Errata%282010%29.pdf
If you are curious about what does Jackson look like recently, check this out: http://videoglossary.lbl.gov/#n45
(http://www.youtube.com/watch?v=f_6K7qsJs6s)

You will 



comprehensive exams. You need to show steps of how you used the method leading to that answer. I will grade
the homework based on the method used, as well as the answer. Therefore, you should submit your partially
finished work. This will help you getting partial credit, and let 







10/9 W 4.1 Multipole expansion

10/11 F 4.2 - 4.3 Multipole expansion in an external field; Electrostatics with
media

HW #6

10/14 M 4.4 Boundary value problems with dielectrics

10/16 W 4.5 - 4.6 Polarization; Susceptibility

10/18 F Mid-term exam HW #7

10/21 M 4.7

Polarization; Susceptibility

10/14∣ 

Multipole expansion

10/14㘀



STUDENT PROTECTIONS AND SERVICES STATEMENT:

  Every qualiࡐ桇  



Syllabus Addendum (Revised 8/22/2022)

*AS6,ÝĀĈ ¦¨Y¨fwfx¨: Students should keep up-to-date on the university’s policies, practices, and

mandates related to COVID-19 by regularly checking this website:

https://sites.google.com/alaska.edu/coronavirus/uaf?authuser=0

Further, students are expected to adhere to the university’s policies, practices, and mandates and are
subject to disciplinary actions if they do not comply.



?zxdn¦b¥nwnxY¨nzx ¦¨Y¨fwfx¨: The University of Alaska is an affirmative action/equal opportunity
employer and educational institution. The University of Alaska does not discriminate on the basis of race,
religion, color, national origin, citizenship, age, sex, physical or mental disability, status as a protected
veteran, marital status, changes in marital status, pregnancy, childbirth or related medical conditions,
parenthood, sexual orientation, gender identity, political affiliation or belief, genetic information, or
other legally protected status. The University's commitment to nondiscrimination, including against sex
discrimination, applies to students, employees, and applicants for admission and employment. Contact
information, applicable laws, and complaint procedures are included on UA's statement of
nondiscrimination available at www.alaska.edu/nondiscrimination. For more information, contact:
UAF Department of Equity and Compliance
1692 Tok Lane, 3rd floor, Constitution Hall, Fairbanks, AK  99775
907-474-7300
uaf-deo@alaska.edu

Additional syllabi statement for courses including off-campus programs and research activities:
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