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MAGNETOSPHERE OF SATURN 
is quite orderly, thanks to the magnetic

poles’ alignment with the rotational
poles. The solar wind compresses the side

of the field facing the sun and extends
the lee side. The planet’s rapid rotation

causes the formation of a disk of current
in the plane of the equator, which in turn

affects the magnetic field in the more
distant sections of the magnetosphere.
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OVERLAPPING CRATERS

WAVY ICE FORMATIONS
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Saturn’s rings make it one of the most
familiar, and spectacular, images of astron-
omy, not to mention science fiction. When
Galileo trained a primitive telescope on the
planet for the first time in 1610, he was
misled. From the poorly resolved image in
his viewfinder, he believed Saturn to be a
triple-system, with a large body in the
center and smaller ones on each side. The
rings may be much younger than the plan-
et itself, and great mathematicians have
found them worthy of contemplation.
Laplace and James Clerk Maxwell calcu-
lated that Saturn’s rings must consist of
many smaller objects. Although the plan-
et is almost the size of Jupiter, its mass is
but one third as great, giving Saturn the
lowest mean density of any solar system
object.

As a gas giant, the planet has no single
rotation period but rather a variety de-
pending on latitude. Upper atmosphere
clouds travel around the equator in as lit-
tle as 10 hours and 10 minutes; clouds in
high latitudes may take half an hour
longer to pass across the planet. Based on
gravitational field data, Saturn appears to
have a solid core with a mass equivalent
to up to 20 Earths. As the most oblate
planet, the pull of gravity at its equator is
less than three quarters of that at the poles.
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SATURN’S RINGS 
have a diameter of some 270,000 kilometers (168,000
miles). The total mass of the several-hundred-meter-
thick rings, however, is only equivalent to that of the
Saturnian moon Mimas. The rings may actually have
formed from a shattered Mimas-size moon. This
enhanced color photograph was assembled from various
filtered views captured by Voyager 2. The color variations
may represent differences in chemical compositions.
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SMALLER MOONS OF SATURN 
(in orbital order, outermost at left) are dwarfed by
Titan. Pan, Atlas, Telesto, Calypso and Helene are
shown at a five-times-larger scale for visibility.
Density measurements indicate that all of the
moons are rich in ice, mostly water ice and
possibly some ammonia. Many exhibit quirks
and oddities: Hyperion has the solar system’s
only known chaotic orbit. Enceladus may have
volcanoes. Rhea is extremely cratered, although
brighter regions may be new ice formations.
Iapetus exhibits wavy ice structures as well as
mountains. Tethys is heavily cratered and fea-

tures the Ithaca Chasma, a
1 0 0 - k i l o m e t e r - w i d e
trench some four to five
kilometers deep running
almost pole to pole.
Mimas is marked by the
1 0 - k i l o m e t e r - d e e p
Herschel Crater, which has
a diameter of 130 kilo-
meters, fully one third that
of the entire moon. 

CASSINI SPACECRAFT
left Earth in October 1997 for a Saturn rendezvous in
late 2004. The ship is named for Jean-Dominique
Cassini, who in 1675 discovered the gap in the rings,
known as the Cassini division. Once it arrives at
Saturn, Cassini will launch the Huygens probe, which
will descend to the surface of the moon Titan.
Huygens will chemically sample the thick atmo-
sphere as it falls to the surface and may continue to
operate for as long as an hour once it lands—or
splashes down in liquid hydrocarbons. Titan’s
chemistry may be similar to that of early Earth.
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