'm involved in the strange business of telling folks what

they should already know. I meet audiences who believe in

all sorts of impossible things, often despite their education
and intelligence. My job is to explain how science differs from
the unproven, illogical assumptions of pseudoscience—and
why it matters. Perhaps my best example is the difference be-
tween astronomy and astrology.

Both astrology and astronomy arose from the wonders of
the night sky, from the stars to comets, planets, the Sun, and
the Moon. Surely, humans have long reasoned, there must be
some meaning in their motions. Surely the Moon’s effect on
tides hints at hidden “causes™ for strange events. Judiciary (lit-
erally “judging”) astrology therefore attempted to foretell the
future—our earthly future. To serve it, horary (literally
“hourly”) astrology carefully tracked the heavens.

[t 1s the latter that has become astronomy. Thanks to its
process of careful measurement and testing, we now under-
stand more about the true nature of the starry universe than
astrologers could ever have imagined. With the birth of a new
science, astronomers had a logical framework based on physi-
cal causes and systematic observations.

Astrology remains a popular delusion. Far too many be-
lieve today that patterns in the sky govern our lives. They ac-
cept the vague tendencies and portents of seers who cast
horoscopes. They shouldn’t. Just a glance at the tenets of as-
trology provides ample evidence of its absurdity.

An individual is said to be born under a sign. To the as-
trologer, the Sun was located “in” that sign at the moment of
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birth. (Stars are not seen in the daytime, but no matter—a cal-
culation tells where the Sun is.) Each sign takes its name from
a constellation, a totally imaginary figure invented for our con-
venience in referring to stars. Different cultures have different
mythical figures up there, and so different schools of astrology
assign different meanings to the signs they use.

In the spirit of equal-opportunity swindling, astrologers
divide up the year fairly, ignoring variations in the size of
constellations. Since Libra is tiny, while Virgo is huge, they
chop some of the sky off Virgo and add it—along with bits of
Scorpio—to bring Libra up to size. The Sun could well be de-
clared “in” Libra when it is actually outside that constellation.

[t gets worse. Science constantly challenges itself and
changes. The rules of astrology could not, although they were
made up thousands of years ago, and since then the “fixed”
stars have moved. In particular, precession of the equinoxes
has shifted objects in the sky relative to our calendar. The con-
stellations have changed but astrology has not. If you were
born August 7, you are said to be a Leo, but the Sun that day
was really in the same part of the sky as the constellation
Cancer.

With a theory like this to back it up, we should not be sur-
prised at the bottom line: A pseudoscience does not work. Test
after test has checked its predictions, and the result is always
the same. One such investigator is Shawn Carlson of the Uni-
versity of California, San Diego. As he put it in Nature maga-
zine, astrology is “a hopeless cause.” Johannes Kepler, the
pioneering astronomer, himself cast horoscopes, but they are
little remembered today. Owen Gingerich, a historian of sci-
ence at Harvard, puts it well: Kepler was the astrologer who
destroyed astrology.

Astronomy works—it works very well indeed—which
isn’t easy. Because we humans tend to find what we want in
any body of data, it takes science’s careful process of observa-
tion, creative insight, and critical thinking to understand and
predict changes in nature. As [ write, a transit of Ganymede is
due next Thursday at 21:47:20. At exactly that time, the satel-
lite of Jupiter will cross in front of its planet as seen from
Earth, and yet most of us will never know it. Still other moons
of Jupiter may hold fresh clues to the formation of our entire
solar system and the conditions for life elsewhere.

For most people, astronomy has too little fantasy or money
in 1t, and they will never experience the beauty in its predic-
tions. The dedicated labors of generations of scientists have en-
abled us to perform a genuine wonder.




