THE PHYSICS CHRONICLES
“A Dynamical Theory of the

Electromagnetic Field”
James Clerk Maxwell, 1865

James Clerk Maxwell was a Scottish physicist known for
formulating the theory of electromagnetism, which unified
electricity, magnetism, and light into a single theory
through his famous set of equations. His work laid the
foundation for much of modern physics, including the
eventual development of quantum mechanics and relativity.

Key Concepts of
“A Dynamical Theory of

the Electromagnetic Field”

(Gauss' Law)
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Maxwell’s paper introduced four V-H=0 (Ganss'Law for Magnetism)
key equations that describe the VxE= —#E (Faraday's Law)

relationships between electric i
fields, magnetic fields, and how

they change over time.

Maxwell’s Equations VE="
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VxH= J+s§ (Ampere' s Law)

Unification of Forces

Before Maxwell, electricity and
magnetism were thought of as separate
forces. Maxwell’s equations showed that
they are different manifestations of the

same force: the electromagnetic force.
This unification of forces was the first
major achievement in understanding the
fundamental forces of nature, laying the
groundwork for future unifications in
Electromagnetic physics.

Waves

One of the most groundbreaking
outcomes of Maxwell’s work was his
prediction of electromagnetic waves. He
mathematically demonstrated that when
electric and magnetic fields oscillate, they
generate waves that propagate through
space at the speed of light.

Scientific Context Before
“A Dynamical Theory of
the Electromagnetic Field”

Prior to Maxwell’s paper, scientists like Michael Faraday
had discovered that electricity and magnetism were
related, but there was no mathematical framework to
describe their interaction. Faraday’s experiments with
electromagnetic induction showed that a moving
magnetic field could produce an electric current, and
similarly, moving charges could create magnetic fields.
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Impact of

Maxwell’'s Paper

Maxwell used the experimental work provided by many
physicists and created a comprehensive theory to
mathematically describe them. His equations not only
revolutionized the understanding of electromagnetism
but also influenced the development of Einstein’s theory
of relativity and the quantum theory of light.

Books:
Want to Learn “Einstein's Heroes: Imagining the World
More? Through the Language of Mathematics”

by Robyn Arianrhod

"Maxwell's Enduring Legacy: A Scientific
History of the Cavendish Laboratory'
by Malcolm Longair



