
Phys 621 ”Classical Electrodynamics”

SYLLABUS

• Mathematical introduction: vector algebra and calculus; Gauss and Stokes theorems;
Dirac delta-function; expansions in orthogonal functions; Legendre polynomials; Bessel
functions; spherical harmonics; the Mathematica program (2 weeks).

• Electrostatics (free charges); multipole expansions (2 weeks)

• Electrostatics (conductors) (2 weeks)

• Electrostatics (dielectrics) (1 week)

• Mid-term exam

• Magnetostatics (2 weeks)

• Maxwell equations (2 weeks)

• Plane waves (2 weeks)

• Review

• Final exam
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Phys 621 ”Classical Electrodynamics”

INSTRUCTOR Dr. Vitaly A. Shneidman, Rm. 452T, e-mail: vitaly@oak.njit.edu

TIME: Thu. 1:00-3:55pm
(office hours will be published by the second week of classes)

WEB page: http://web.njit.edu/∼vitaly/621/

Grading. Will be determined by cumulative points obtained on the mid-term exam (30%),
final exam (50%) and homeworks (20%).

Textbook: Classical Electrodynamics. J.D. Jackson 3d. ed. (John Wiley & Sons, 1999.
ISBN: 0-471-30932-X)

Software: The Mathematica program will be used for some illustrations. Using this program
is optional but can be helpful. A personal copy (student version) can be purchased from
the bookstore or from the wolfram.com web site (mention that you are a registered NJIT
student...). Alternatively, the program is available for free on the afs system; you will need to
open the afs account to use it from one of the computer labs, and download a free MathReader
to your PC from wolfram.com to view/print notebooks.

Additional reading and reference materials:

Physics:

Introduction to Electrodynamics by David J. Griffiths. (Prentice Hall; 3rd ed., 1998, ISBN:
013805326X). (A very good book with somewhat less math than Jackson’s and with a more
detailed discussion of physics. Has a nice introduction into required vector calculus).

The Classical Theory of Fields, Volume 2 (Course of Theoretical Physics Series) by E M
Lifshitz, L D Landau. (Butterworth-Heinemann; 4 ed., 1980, ISBN: 0750627689). (A clas-
sic text, more terse than Jackson’s. Unlike Jackson starts with relativity, which limits its
use in this course; also uses cgs instead of SI units. Nevertheless, for selected topics, e.g.
electrostatics of free charges, multipole expansion, waves, can be extremely useful.)

Electrodynamics of Continuous Media: Volume 8 (Course of Theoretical Physics) by E
M Lifshitz, L D Landau, L P Pitaevskii. (Butterworth-Heinemann; 2d ed., 1984, ISBN:
0750626348). (This is a follow-up to Volume 2, which however can be used independently
and is more relevant to our course. Unsurpassed explanation of electrostatics of conductors
and dielectrics, etc.).

Mathematics:
Mathematical Methods for Physicists. Arfken and Weber, 5th ed. (Academic Press, 2001).

online: http://mathworld.wolfram.com/
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