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See also: Conduction; Crystal Defects; Diffusion; Electrochemical Conversion and
Storage.
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Electrodynamics, Classical
J. D. Jackson

Electrodynamics, a word used by Ampere in his pioneering researches 150 years ago, may
properly be used to encompass all electromagnetic phenomena. There is also a more re-
stricted meaning: electromagnetic fields, charged particles, and their mutual interaction at
a microscopic level, excluding in practice, if not in principle, phenomena associated with
macroscopic aggregates of matter. Classical electrodynamics then consists of the regime
where (relativistic) classical mechanics applies for the motion of particles, and the photon
nature of electromagnetic fields can be ignored. Its quantum generalization, called quantum
clectrodynamics, is necessarily employed for phenomena without classical basis (e. g., pair
production), as well as where quantum effects are significant.

Separate articles exist on many aspects of macroscopic electromagnetism (see Electromag-
netic Radiation, Electrostatics, Magnets and Magnetostatics, Microwaves and Microwave
Circuitry). The emphasis here is on basic principles and selected results of classical electro-
dynamics in the restricted sense. The Gaussian system of units and dimensions is used. See
the Appendix of Ref. [1] for the connection to the SI or mksa units of practical electricity and
magnetism.

Maxwell Equations in Vacuum

The differential equations of electromagnetism in vacuum are the Maxwell equations;

VE = 4mp, (1a)
VXB\la—E = 4—TCJ. (1b)
c ot €
VxE+»la—B — (lc)
c ot

0,
VB = 0. (1d)




