THE WORLD’S GREATEST MYSTERIES The Titius-Bode law

Can one simple formula
predict all the planets’
orbits around the Sun?

Robert Matthews
investigates the strange
significance of the
Titius-Bode law
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ON THE EVENING OF 23 SEPTEMBER 1840, A
German astronomer glimpsed something

in the night sky that should not have been
where it was. To Johann Galle it looked like a
relatively bright star, but somehow it had not
been noted in the star atlas he was using, The
following night, Galle looked again — and this
time there could be no doubt. The ‘star’ had
moved, and seemed to have a disc.

Galle had discovered a new member of the
Solar System: the planet Neptune. And no
less remarkably, he had been guided to his
discovery by a prediction based on a bizarre
‘law’ found 8o years earlier.

Or had he? To this day, astronomers argue
over whether this so-called law is anything
other than a coincidence. For it seems to
hint at some underlying cosmic harmony,
according to which the planets orbit the Sun
at distances dictated by a simple formula, first
noted by a Prussian academic named Johann
Titius in 1766. Write down the numbers o,

3, 6, 12 and so on, doubling each time, then
add 4 to the result. Titius pointed out that the
resulting sequence of numbers - 4, 7, 10, 16
and so on - was amazingly close to the orbital
radii of zll the planets then known, from
Mercury to Saturn, expressed in units where
the Earth’s orbital radius equals 10.

In 1772 a Berlin-based astronomer named
Johann Bode learned of Titius's curious ‘rule’
and publicised it, with the result that it is
now known as the Titius-Bode law. If the law
is just a coincidence, it has proved
astonishingly influential. Titius
himself noted that it seemed *
to predict the existence of an
unknown object orbiting 2.8

Johann Bode (left)
and Johann Titius
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times further from the Sun than the Earth.
Given that astronomers hadn'’t seen anything
there, Titius argued that the object was most
likely something insignificant, such as a
moon of Mars. But Bode argued that a whole
new planet awaited detection between the
orbits of Mars and Jupiter.

A discovery made by an amateur
astronomer in England in March 1781 made
even hardened sceptics sit up. William
Herschel found Uranus, the first planet not
already known to ancient astronomers. And
its orbit was calculated to be 19.2 times larger
than that of the Earth, astonishingly close to
the Titius-Bode law value of 19.6.

Mystery planet
This convinced Baron Franz von Zach, court
astronomer to the king of Saxe-Coburg-
Gotha, to begin scouring the heavens for
the planet supposedly lying at 2.8 times the
Earth’s distance. After an impressive 13 years
of effort, he admitted defeat and called for
help. Von Zach drew up a list of astronomers,
inviting them to help look for the missing
planet. No sooner had he begun recruiting
them than one of the putative search party,
Giuseppe Piazzi of Palermo, Sicily, spotted
a faint speck of light moving across the sky
in the constellation of Taurus. It proved to
be the first so-called minor planet, and
detailed studies of its motion showed that
the object, dubbed Ceres, was following
an orbit 2.8 times larger than
that of the Earth — precisely
the value predicted by the
Titius-Bode law.
With two stunning
successes to its credit, the law
quickly became the focus of
speculation about yet =
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Could a simple formula provide
the key to information on the
nature of the Universe?

- What is the

Titius-Bode law?

Astronomers have long arqued over the
significance of a strange formula for the distances
of the planets from the Sun. Known as the Titius-
Bode law, it gives accurate values for most of

the major planets. Yet is it anything more than

a coincidence? Many astronomers have been
sceptical about the ‘law’, claiming that it lacks
any explanation - and fails for both Neptune and
Pluto. But new evidence suggests the law may be
even more powerful than anyone thought.
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