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The | AU defined a planet as “a celestial body that (a) is in orbit
around the Sun, (b) has sufficient mass . . . so that it assunes a .

nearly round shape, and (c) has cl eared the nei ghborhood around its
orbit.”

The heart of the definition is part (c), which has the right genera
idea, but its lack of precision has led to confusion. A planet never
conpletely “clears” its orbital nei ghborhood, because snmall objects
continue to stray into its vicinity fromthe |eaky reservoirs of
asteroi ds and conets.

We can renmedy this problemby defining a planet as a body that
dynam cal |y domi nates its orbital neighborhood. A body is dynanically
domnant if it sweeps up or scatters other objects fromits

nei ghborhood in a tine nuch |l ess than the age of the system
(theoretical criterion), or if its mass is nuch greater than the tota
mass of all other objects in its neighborhood (observationa
criterion).

The dynam cal definition derives fromour know edge of how the sol ar
system fornmed. The final stage of accretion fromthe di sk of gas and
dust in orbit around the young Sun produced ei ght dom nant planets in
non-intersecting orbits, and swarnms of |eftover debris. By any neasure,
t he dynam cal power of a planet is orders of nagnitude greater than
that of the other objects orbiting the Sun. Wen nature produces such a
large gap in a distribution that m ght have been continuous, it is
telling us sonething fundanental. The | AU used this gap for its
definition.

The mass and “roundness” criterion (b) is unnecessary, because
dynam cal dom nance al ready distingui shes asteroids and conets from
pl anets.

Conput er simul ati ons suggest that our solar systemis dynamcally full
with no roomleft to insert another planet in a stable orbit between

t he existing ones. Dynamical studies of other planetary systens suggest
that this may be a general rule. This hypothesis recently led to the
successful prediction of a planet, the first since the discovery of
Neptune in 1846. It suggests that other systems al so contain a distinct
set of planets that dynami cally dom nate swarns of smaller objects. If
that turns out to be the case, then the criterion (a), which limts the
definition of a planet to our own solar system would al so be
unnecessary.



