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grow. In the meantime, the two Voyager
spacecraft will continue to explore the inter-
planetary medium, perhaps encountering
the heliopause. If the spacecraft continue to
operate as well in the future as they have in
the past, they might continue to transmit
data until well into the 21st century, when
their radioisotope thermoelectric power
output will eventually drop to levels that are
insufficient to permit spacecraft operation.
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Voyager 2 images of the southern hemisphere of Uranus indicate that submicrometer-
size haze particles and particles of a methane condensation cloud produce faint patterns
in the atmosphere. The alignment of the cloud bands is similar to that of bands on
Jupiter and Saturn, but the zonal winds are nearly opposite. At mid-latitudes (—70° to
—27°), where winds were measured, the atmosphere rotates faster than the magnetic
field; however, the rotation rate of the atmosphere decreases toward the equator, so
that the two probably corotate at about —20°. Voyager images confirm the extremely
low albedo of the ring particles. High phase angle images reveal on the order of 102
new ringlike features of very low optical depth and relatively high dust abundance
interspersed within the main rings, as well as a broad, diffuse, low optical depth ring
just inside the main ring system. Nine of the newly discovered small satellites (40 to
165 kilometers in diameter) orbit between the rings and Miranda; the tenth is within
the ring system. Two of these small objects may gravitationally confine the € ring.
Oberon and Umbriel have heavily cratered surfaces resembling the ancient cratered
highlands of Earth’s moon, although Umbriel is almost completely covered with
uniform dark material, which perhaps indicates some ongoing process. Titania and
Ariel show crater populations different from those on Oberon and Umbriel; these were
probably generated by collisions with debris confined to their orbits. Titania and Ariel
also show many extensional fault systems; Ariel shows strong evidence for the presence
of extrusive material. About half of Miranda’s surface is relatively bland, old, cratered
terrain. The remainder comprises three large regions of younger terrain, each rectan-
gular to ovoid in plan, that display complex sets of parallel and intersecting scarps and
ridges as well as numerous outcrops of bright and dark materials, perhaps suggesting
some exotic composition.

OYAGER 2 ACQUIRED APPROXI-
mately 7000 images of Uranus, its
rings, and its satellites during the
several months surrounding the spacecraft’s
closest approach to Uranus in late January
1986. Images of the Uranian system were
more difficult to acquire than those of Jupi-
ter and Saturn for several reasons. Because
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of the low light levels [Uranus is about 19
astronomical units (AU) from the sun], long
exposures and complex sequences to com-
pensate for image motion were required to
obtain high-quality satellite images (most
notably those of Miranda). Spacecraft engi-
neering teams also redesigned the space-
craft’s attitude control software to reduce

random spacecraft motion. Image data com-
pression was introduced to compensate for
the low telemetry rates resulting from the
large transmission distances. All of these
efforts were successful and yielded many
unsmeared, long-exposure images rich in
details of the atmosphere and rings that
would otherwise have remained unseen;
they also provided some of the highest
quality and highest resolution images of
satellite surfaces acquired during any of the
five Voyager encounters.

The Atmosphere of Uranus

Uranus is a low-contrast object. Varia-
tions in lighting and viewing angles cause
about 95% of the brightness variation across
the planet. Only after this dominant compo-
nent is removed do the images reveal the
underlying patterns that contain the fine
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