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From a long view of the history of mankind—seen from, say, ten thousand years from now—there can
be little doubt that the most significant event of the 19th century will be judged as Maxwell’s discovery of

the laws of electrodynamics. The American Civil War will pale into provincial insignificance in comparison
with this important scientific event of the same decade.

— Richard P. Feynman,

Be kl'l\

In The Feynman Lectures on Physics (1964), Vol. 2, page 1-11.|
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\ﬁo]lo"’ N WW .{6»»‘8
We musf, therefore, be prep.u'(-d to find that fllrtl\L-r advance into this region will require
4 b ' MC 5 l { eas a sLill mos ch-m;'n-e reuunri |' Eat\ are accustomed to demand of the

To carry the analyfsm further reqmres us to
find a new idea. We go back to a suggestion once
made by Tetrode.!® He proposed to abandon the
conception of electromagnetic radiation as an
elementary process and to interpret it as a con-
sequence of an interaction between a source and
an absorber. In his words, Torode Zua*le— /922

“The sun would not radiate if it were alone in space and &
no other bodies could absorb its radiation. . . . If for
example I observed through my telescope yesterday eve-
ning that star which let us say is 100 light years away, then
not only did I know that the light which it allowed to
reach my eye was emitted 100 years ago, but also the star
or individual atoms of it knew already 100 years ago that I,
who then did not even exist, would view it yesterday
evening at such and such a time. ... One might ac-
cordingly adopt the opinion that the amount of material
in the universe determines the rate of emission. Still this
is not necessarily so, for two competing absorption centers

10 H. Tetrode, Zeits. f. Physik 10, 317 (1922). When we
gave a preliminary account of the considerations which
appear in this paper (Cambridge meeting of the American
Physical Society, February 21, 1941, Phys. Rev. 59, 683
(1941)) we had not seen Tetrode's paper. We are indebted

to ELQ@S.EM_,_.D&E% for hrmglng to our attentmn the 262
ideas of Tetrode and also of Ritz, who is cited in this



article. An idea similar to that of Tetrode was subsequently
proposed by G. N. Lewis, Nat. Acad. Sci. Proc. 12, 22
(1926): 1 am going to make the . . . assumption that
an atom never emits light except to another atom, and to
claim that it is as absurd to think of light emitted by one
atom regardless of the existence of a receiving atom as it
would be to think of an atom absorbing light without the
existence of light to be absorbed. I propose to eliminate
the idea of mere emission of light and substitute the idea of
transmission, or a process of exchange of energy between
two definite atoms or molecules.” Lewis went nearly as far
as it is possible to go without explicitly recognizing the
importance of other absorbing matter in the system, a
point touched upon by Tetrode, and shown below to be
essential for the existence of the normal radiative mech-

anism,

(A)Leeler- - Fe7 nmaa

—

Our picture of the mechanism of radiation is
seen to be self-consistent. Any particle on being
accelerated _generates ajEH which is hall-
advanced and half-retarded. From the source a
disturbance travels outward into the surrounding
absorbing medium and sets into motion all the
constituent particles. They generate a field which
is equal to half the retarded minus half the
advanced field of the source. In this field we have
the explanation of the radiation field assumed by
Dirac. The radiation field combines with the field
of the source itself to produce the usual retarded
effects which we expect from observation, and
such retarded effects only. The radiation field
also acts on the source itself to produce the force
of radiative reaction. What we have said of one
particle holds for every particle in a completely
absorbing medium. All advanced fields are con-
cealed by interference. Their effects show up
directly ‘only in the force of radiative reaction.
Otherwise we appear to have a system of particles
acting on each other via purely retarded forces.

-
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