
CHAPTER 1

The Phenomenon of Light
THE ORIGIN of the special theory of relativity lies in a dilemma concerned with the
nature and velocity of light. Appreciation of this dilemma adds purpose and meaning
to relativity, and it is for this reason that the present chapter is concerned with light
and its properties. The first two sections trace the evolution of thought with respect
to whether light is corpuscular or wavelike, and whether its velocity is finite or infinite;
present-day views of these properties culminate both developments. Light and sound
(the latter being representative of wave phenomena requiring a tangible medium)
are compared in the third section and their essential similarities and differences are
highlighted; the resulting contrast prepares the wTay for the introduction, in Chapter 2,
of the aforementioned dilemma.

More than usual space is given in this chapter to the historical aspects of the subject.
An explanation of the decision to do this may be found in the Preface. The reader wish-
ing to concentrate his efforts on the technical development may prefer to limit his
attention to the Bradley aberration experiment in Section 1.2 and the comparison of
light and sound in Section 1.3.

1.1* HISTORICAL SURVEY—THE NATURE OF LIGHT

Speculation about the nature of light can be traced back to antiquity. The Sicilian
Empedocles (c.490-c.435 B.C.) was credited with the view1 that light consists of small
particles emitted from a visible body. These particles were presumed to enter the eyes
and were then returned to the visible body (a conservation law!) with the resulting
streams of particles being responsible for the sensations of shape and color. Unfor-
tunately, only fragments of the writings of this extraordinary man have survived, and
the direct evidence of his view is merely suggestive, being contained in the lyrical
passage2

As when a man, about to sally forth,
Prepares a light and kindles him a blaze
Of flaming fire against the wintry night,

* Throughout this book the content of sections marked with an asterisk is primarily historical. The
reading of these sections can be omitted without materially affecting the technical exposition.
1 Plato, Meno. (See, e.g., the W. R. M. Lamb translation, Vol. 165 of the Loeb Classical Library, p.
285, Harvard University Press, 1962.)
2 W. E. Leonard, The Fragments of Empedocles, pp. 42-43, The Open Court Publishing Company,
Chicago, 1908.
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In horny lantern shielding from all winds;
Though it protect from breath of blowing winds,
Its beam darts outward, as more fine and thin,
And with untiring rays lights up the sky:
Just so the Fire primeval once lay hid
In the round pupil of the eye, enclosed
In films and gauzy veils, which through and through
Were pierced with pores divinely fashioned,
And thus kept off the watery deeps around,
Whilst Fire burst outward, as more fine and thin.

Empedocles was a close observer of nature, the apparent originator of the long-
standing and influential notion that all things are composed of the four elements: air,
fire, water, and earth. He was a poet of stature whose wide-ranging opinions exerted a
strong influence on later Greek scholars. Aristotle (384-332 B.C.) quotes him fre-
quently, often contentiously, and in De Sensn says3

Empedocles at times seems to hold that vision is to be explained as above-stated, by light
issuing forth from the eye; e.g., in the following passage: [The 13 lines given above are then
quoted.] Sometimes he accounts for vision thus, but at other times he explains it by emana-
tions from the visible objects.

Aristotle states his own opinion about the nature of light in De Animal

Now there clearly is something which is transparent, and by "transparent" I mean what
is visible, and yet not visible in itself, but rather owing its visibility to the color of something
else; of this character are air, water, and many solid bodies. Neither air nor water is trans-
parent because it is air or water; they are transparent because each of them has contained
in it a certain substance which is the same in both and is also found in the eternal body
which constitutes the uppermost shell of the physical Cosmos. Of this substance light is the
activity—the activity of what is transparent so far forth as it has in it the determinate
power of becoming transparent; where this power is present, there is also the potentiality
of the contrary, viz. darkness. Light is as it were the proper color of what is transparent,
and exists whenever the potentially transparent is excited to actuality by the influence of
fire or something resembling "the uppermost body"; for fire too contains something which is
one and the same with the substance in question.

We have now explained what the transparent is and what light is; light is neither fire
nor any kind whatsoever of body nor an efflux from any kind of body (if it were, it would
again itself be a kind of body)—it is the presence of fire or something resembling fire in
what is transparent. It is certainly not a body, for two bodies cannot be present in the same
place. The opposite of light is darkness; darkness is the absence from what is transparent
of the corresponding positive state above characterized; clearly therefore, light is just the
presence of that.

Aristotle's influence was greater with later cultures than with his own, and thus one
finds most ancient Greek scholars preferring to accept a simpler view similar to that of

3 Aristotle, De Sensu, 437b, 23, English translation under editorship of W. D. Koss, Oxford at the
Clarendon Press, 1931.
4 Aristotle, De Anima, 418b, 4, English translation under editorship of W. D. Ross, Oxford at the
Clarendon Press, 1931.


