CHAPTER l
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 way 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 (¢.490-¢c.435 B.C.) was credited with the view! 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
passage?

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.

! Plato, Meno. (See, e.g., the W. R. M. Lamb translation, Vol. 165 of the Loeb Classical Library, p.
285, Harvard University Press, 1962.)

¢ W. E. Leonard, The Fragments of Empedocles, pp. 42-43, The Open Court Publishing Company,
Chicago, 1908.






