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What a World!
What a LIFE!
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1. Rainbows

| 2. Protein

1. The geometry of the rainbow is fair-
ly simple, kind of. Waves of sunlight
enter a falling water droplet, where
they bend, bounce off the far wall, and
bend again as they exit the drop.
Because each wavelength of light
refracts at a different angle, the waves
depart the raindrop in a spectral
spread, arriving at the observer’s eye
separated into discrete frequencies. If
one drew a line from the center of the
sun to the center of the rainbow (rain-
bows are actually circles, the visible
arc only a segment of a longer
perimeter whose centerpoint generally
falls below the horizon), it would run
through the observer’s eye, creating an
axis around which the azimuth slants
from the observer to the rainbow’s cir-

2. It is the flexibility of the family of
protein—physically able to assume a
myriad of modular 3D forms, from spi-
der’s silk to the prions that cause
scrapie in sheep, from helices to hollow
cylinders, as well as chemically capable
of a wide range of weak (and there-
fore reversible) molecular interactions
—that has made it the medium
through which life is expressed. In the
darkness of the nucléus, huge protein
complexes called enzymes (RNA poly-
merases) speed a furrow along a
region of DNA, unwinding and unzip-
ping, then rezipping the DNA in its
course, quickly ticking off the
nucleotides at a rate of thousands per
second. As they pass each base of the
DNA, these protein machines deftly

3. Please imagine the motion of a pen-
dulum. As the pendulum swings to one
side it slows, pauses at the extreme of
its oscillation, then turns and picks up
speed as it sweeps through the center
of its cycle, decelerating on its way to
the other limit of its travel. This is the
motion of a sine wave, a one- dimen-
sional component of a point’s travel
about a circle plotted over time. This
periodic function is central to our
understanding of mechanics, optics,
sound, and more generally our analy-
ses and predictions of the behavior of
complex periodic systems such as cli-
mate cycles,
population matrices, or political and
demographic shifts.

The sound of a sine wave's oscil-
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