The visible spectrum, Fig. 24—12, does not show all the colors seen in nature.
For example, there is no brown in Fig. 24—12. Many of the colors we see are a
mixture of wavelengths. For practical purposes, most natural colors can be
reproduced using three primary colors. They are red, green, and blue for direct
source viewing such as TV and computer monitors, For inks used in printing, the
primary colors are cyan (the color of the margin notes in this book), yellow, and
magenta (the color we use for light rays in diagrams).

m Diffraction by a Single Slit or Disk

Young's double-slit experiment put the wave theory of light on a firm footing.
But full acceptance came only with studies on diffraction (Section 24-1) more
than a decade later, in the 1810s and 1820s.

We have already discussed diffraction briefly with regard to water
waves (Section 11-15) as well as for light (Section 24-1), and we have seen
that it refers to the spreading or bending of waves around edges. Let's look
in more detail,

In 1819 Augustin Fresnel (1788—1827) presented to the French Academy a
wave theory of light that predicted and explained interference and diffraction
effects. Almost immediately Siméon Poisson (1781-1840) pointed out a coun-
terintuitive inference: according to Fresnel's wave theory, if light from a point
source were Lo fall on a solid disk, part of the incident light would be diffracted
around the edges and would constructively interfere at the center of the
shadow (Fig. 24-18). That prediction seemed very unlikely. But when the
experiment was actually carried out by Francois Arago, the bright spot was
seen at the very center of the shadow (Fig. 24—19a). This was strong evidence
for the wave theory.

Figure 24-19a is a photograph of the shadow cast by a coin using a
(nearly) point source of light, a laser in this case. The bright spot is clearly
present at the center. Notice also the bright and dark fringes beyond the
shadow. These resemble the interference fringes of a double slit. Indeed,
they are due to interference of waves diffracted around the disk, and the
whole is referred to as a diffraction pattern. A diffraction pattern exists
around any sharp object illuminated by a point source, as shown in
Figs, 24-19b and ¢. We are not always aware of them because most sources
of light in everyday life are not points, so light from different parts of the
source washes out the pattern.
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FIGURE 24-18 1If light is a wave.
a bright spot will appear at the
center of the shadow of a solid disk
illuminated by a point source of
monochromatic light.
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FIGURE 24-19 Diffraction pattern
of (a) a circular disk (a coin),

(b) scissors, (c) a single slit. each
illuminated by a (nearly) point
source of monochromatic light.
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