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Figure 1. A sector illustrating the rainbow — iolet
configuration, including both a primary bow (on H
the bottom) and a secondary bow (at the top). “ “
The bright region is not shown to scale. \‘ jred
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Graph of the Airy function Ai.x/, which is a solution of the differential equation y"’ J xy K : . Below, according to
Airy's theory, illumination is proportional to Ai.x/F, simulating a monochromatic bow along with several
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rainbow and supernumeraries
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Figure 5. A wavefront version of Figure 3
illustrating the constructive and destructive
interference patterns of the light as it interacts
with a raindrop. The width of each band of color is
relatively narrow, resulting in fairly pure rainbow
colors. The primary rainbow and the first two
supernumerary bows are identified here.

Figure 6. Similar to Figure 5, but for a much smaller

cloud droplet. The resulting bands of color are so broad

that additive color mixing produces a whitish
“cloudbow”.
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8] am grateful to J. D. Jackson, who informed me that “Lud-
vig Lorenz, a Danish theorist, preceded Mie by about fif-
teen years in the treatment of the scattering of electro-
magnetic waves by spheres.” His contributions to
electromagnetic scattering theory and optics are rather
overlooked, probably because his work was published in
Danish (in 1890). Further details of his research, includ-
ing his contributions to applied mathematics, may be
found in reference [5] (the article immediately following
that one on p. 4696 is about Gustav Mie). There is also a
valuable historical account by Logan [6] of other contri-
butions to this branch of (classical) mathematical physics.
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Figure 7. Wavefronts in a raindrop. The caustic is
best seen in the virtual rays (projected back from the
final exterior rays), as is the basis of Airy’s analysis.
After the virtual (or Airy) wavefront emerges, the
part which is convex forward continues to expand,
while the concave forward part collapses to a focus
and then expands. This is the reason for the cusped
wavefront at the bottom left of the figure.
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