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MAXWELL'S INFLUENCE ON THE
EVOLUTION
OF THE IDEA OF PHYSICAL REALITY

people still tried to explain all events as the motion of
Inert masses; indeed no other way of looking at things
seemed conceivable. Then came the great change, which
will be associated for all time with the names of Faraday,
Maxwell, and Hertz. The lion's share in this revolution
fell to Maxwell. He showed that the whole of what was
then known about light and electromagnetic phenomena
was expressed In his well-known double system of
differential equations, in which the electric and the
magnetic fields appear as the dependent variables.
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The Nobel Prize in Physics

Photo: U. Montan Photo: U. Montan Photo: U. Montan
Charles Kuen Kao Willard S. Boyle George E. Smith
Prize share: 1/2 Prize share: 1/4 Prize share: 1/4

The Nobel Prize in Physics 2009 was divided, one half awarded to
Charles Kuen Kao "for groundbreaking achievements concerning
the transmission of light in fibers for optical communication” the
other half jointly to Willard S. Boyle and George E. Smith “for the
invention of an imaging semiconductor circuit - the CCD sensor™".
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That third paper is historically the first to give
a clear enunciation of the conceptual basis of field

theorv— that energy resides in the field:

In speaking of the Energy of the field,
however, | wish to be understood liter-
ally. All energy is the same as mechanical
energy, whether it exists in the form of
motion or in that of elasticity, or in any
other form. The energy in electromag-
netic phenomena is mechanical energy.
The only question is, Where does it re-
side? On the old theories it resides in
the electrified bodies, conducting cir-
cuits, and magnets, in the form of an un-
known quality called potential energy,
or the power of producing certain ef-
fects at a distance. On our theory it re-
sides in the electromagnetic field, in the
space surrounding the electrified and
magnetic bodies, as well as in those bod-
ies themselves, and is in two different
forms, which may be described without
hypothesis as magnetic polarization
and electric polarization, or, according

The conceptual origing of
Maxwell's equations

ond gauge theory

Physics Today 67(11), 45 (2014)
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The Nobel Prize in Physics
1927

Arthur Holly Charles Thomson
Compton Rees Wilson
Prize share: 1/2 Prize share: 1/

The Nobel Prize in Physics 1927 was divided equally between

Arthur Holly Compton “for his discovery of the effect named after
him"”and Charles Thomson Rees Wilson “for his method of making
the paths of electrically charged particles visible by condensation of

vapour®.
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SFI| (1897-1977)

When he was a graduate student at the University of
Chicago he studied x-ray and electron scattering, and
verified the Compton effect which gave Arthur Compton
the Nobel Prize in Physics.
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The Nobel Prize in Physics
1921

Albert Einstein
Prize share: 1/1

The Mobel Prize in Physics 1921 was awarded to Albert Einstein "for
his services to Theoretical Physics, and especially for his discovery
of the law of the photoelectric effect”.

In 1887, Heinrich Hertz discovered that electrodes

Illuminated with ultraviolet light create electric sparks
more easily. In 1905, Albert Einstein published a paper
that explained experimental data from the photoelectric
effect as the result of light energy being carried in
discrete quantized packets. This discovery led to the
guantum revolution
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The Nobel Prize in Physics
1936

Victor Franz Hess Carl David
Prize share: 1/2 Anderson
Prize share: 1/2

The Nobel Prize in Physics 1936 was divided equally between Victor
Franz Hess "for his discovery of cosmic radiation”and Carl David
Anderson "for his discovery of the positron”.

e positron
e electron
v neutrino

%Y quantum/photon
(511 keV)
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