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The crater-battered face of

the moon, above, Is a cosmic
museum dating back to an era
of violent collisions that marked
the first half-billion years of the
solar system’s existence. A
young Earth, right, was bom-
barded just as heavily as the
moon, but aeons of weather-
Ing, erosion and mountain
building have erased almost
all traces of the primordial
COnCuUssIons.
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sion of nebular material as it rushed into the blaz-
ing star produced a far more luminous sun than we
see today. The outward flood of energy soon re-
versed the flow of infalling matter, creating a bil-
lowing wind that swept away the gases of the solar
nebula but left the solid particles. The bull's-eye
configuration dictated that the solar system would
emerge with differences in fundamental makeup.

The inner zone, the region of rock and metal, is
the most familiar because we are in it, along with the
moon, our companion in space, and the neighbour-
ing worlds Mars, Venus and Mercury. Robots have
probed and analyzed the surfaces of Mars and
Venus and have gathered high-resolution pictures
of Mercury from a flyby mission. Butitis the Earth-
moon system that we know best.

Earth and Moon:
A Gravitational Embrace

Earth and the moon are a binary planet system.
If the moon were circling the sun in its own orbit,
say, between Earth and Mars, astronomers would
not hesitate to classify it as a planet in its own right,
Its diameter is two-thirds that of Mercury, signifi-
cantly larger than Pluto and a respectable one-
quarter of the Earth's diameter. Yetthereitis, obe-
diently swinging around Earth. None of the other
terrestrial planets have anything resembling our
moon. Venus and Mercury have none, and Mars's
two Manhattan-sized moons are microscopic on
a cosmic scale. Even when compared with the
moons of the glant outer planets, our satellite is
more than respectable. Jupiter's Ganymede and
Saturn’s Titan are the size of Mercury, but their
planets are colossal relative to Earth. Pluto, which
1s so small that it hardly rates planet status, is en-
dowed with a moon halfits diameter. But Pluto is dif-
ferent in so many ways from all the other planets
that it offers a poor basis for homology.

There is still wide disagreement about precisely
how the Earth-moon system emerged from the so-
lar nebula. Thisis somewhat surprising, consider-
Ing that in the early 1970s, the Apollo astronauts
brought back nearly a ton of lunar material as well
as thousands of photographs and reams of data for
eager researchers. Atthe time, many astronomers
thought the long-sought answer to the riddle of the
moon's origin was at hand.

Buttoday, nearly two decades after those historic

moon walks, the three theories in vogue prior tothe
Apollo missions are still being debated, and one
has been added. The four theories are: Earth's
adopted cousin—a small planet that was gravita-
tionally captured by Earth; Farth’s sister—simulta-
neously born from the solar nebula in a process
called co-accretion; Earth’s daughter—a by-prod-
uct fissioned from a rapidly rotating primordial
Earth; a chip off the old block—the final remnant of
a collision between Earth and a smaller planet.
The lasttheory isthe new one, a product of 1980s’
computer simulations of the formation of the solar
system. The simulations suggest that 10 million
years after the solar nebula initially evolved, the
material in the inner region (where Mercury, Ve-
nus, Earth and Mars were emerging) had, through
accretionary collisions of smaller particles, builtup
thousands of mountain-sized bodies called plane-
tesimals. Through repeated low-velocity impacts,
the planetesimals continued to grow increasingly
larger. Asthese collided with the objectthat wasto
become Earth, they in turn became part of the
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Looming above the landscape
of its inner moon Phobos, Mars
Is a world of contrasts: craters,
valleys, sand dunes, ice fields
and volcanoes. The huge vol-
cano Olympus Mons Is seen
near the sunset terminator, its
70,000-foot summit creating a
rare cloud on its leeward side.
Phobos is one of the solar
system'’s smallest moons—only
as wide as the Iimits of a
medium-sized city—and its
gravity is so feeble that an
astronaut with a strong throw-
ing arm could put a baseball in
orbit around it.
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