Planetology: Mercury and magnetism

Martians and Mercurians met on
Monday, along with a few representa-
tives of earth’s moon. On Tuesday, the
Venusians appeared, as did the asteroid
and meteorite people. The Jovians had
the next day to themselves, followed
on Thursday by the Saturn, Uranus,
Neptune and satellite delegations, leav-
ing Friday for factions otherwise un-
heard from.

For the planet people it was the
event of the year: the annual meeting
of the American Astronomical Society’s
Division for Planetary Sciences. From
as far away as Hawaii they came, to
congregate at Columbia, Md.,. for the
one occasion at which ranking U.S.
experts on the entire solar system (ex-
cept for the sun itselff—that’s another
division) can compare results, pro-
pound and shoot down theories, and
generally talk the shop of other worlds.

In 1969 when the division was estab-
lished by a committee including such
noted researchers as Lewis Branscomb,
Gordon Pettengill and Carl Sagan, only
two planets—Mars and Venus—and
earth’s moon had been visited by man-
made spacecraft. Most studies were,
and still are, done from earth. Even so,
planetologists are fully aware of the
unique value of a close look, and last
year’s meeting in California was a
standing-room-only affair, thanks large-
ly to hot-off-the-computer data on
Venus and Mercury from Mariner 10
and on Jupiter from Pioneer 10 (as
well as Skylab’s observations of Comet
Kohoutek). Interest in the planets has
grown so rapidly, according to one at-
tendee, that the present 260 members
of the Division for Planetary Sciences
outnumbers the entire AAs at the time
the division was formed.

One of the most interested these
days is Norman Ness of the Laboratory
for Extraterrestrial Physics at the NAsA
Goddard Space Flight Center in Green-
belt, Md. In charge of the twin mag-
netometers aboard Mariner 10, he was
amazed as were most of his colleagues
when the spacecraft’s first encounter
with Mercury last March 29 revealed
the “absolutely unanticipated” presence
of a substantial magnetic field. The
second encounter, on Sept. 24, was
primarily for photography and was too
far away for good magnetic field mea-
surements. But there’s one more
chance: a third and final pass coming
up on March 16—even closer than the
first one. Although other instruments
will be operating in addition to Ness’
magnetometers, “this,” says an official
at the Jet Propulsion Laboratory in
California, from which the space-
craft is being controlled, “is Norman’s
show.”

“Mercury-3,” as it is called, could
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be the last visit to the solar system’s
innermost planet in many years. So in-
triguing are the possibilities of this
final flyby, and so high is the interest
in the data already in hand from the
first two, that the First International
Colloquium on Mercury has been
scheduled to meet at Pasadena in June.

Since Mariner 10’s initial revelation,
Ness has been at work making what he
could out of his surprising data. His
basic conclusion, and the most signifi-
cant one for future studies of Mercury,
is that the magnetic field is a real one,
internal to the planet, rather than a
vague interloper poured on from the
outside by the solar wind. The most
compelling evidence for this is that
while both approaching and leaving
the planet, Mariner 10 reported the
presence of a clear “bow shock,” like
the wake around the bow of a boat,
where the million-mile-an-hour flow of
the solar wind was being pushed aside
not by Mercury itself, but by its mag-
netic influence. Furthermore, says Ness,
it seems likely that the field is caused
by an “active dynamo mechanism”—
electric currents moving around the
planet within its metallic core. Previ-
ously it was assumed that such a dy-
namo requires a rapidly rotating planet,
which Mercury is decidedly not.

The heavy metallic core, however,
seems decidedly present. Mercury
seems to be made of such lightweight,
moon-like stuff on the outside that its
large mass (confirmed by its bending
effect on Mariner’s trajectory) must
signal a truly ponderous interior. Ness
estimates, in fact, that the core may be
as much as 70 percent of the radius of
the planet and that 60 to 70 percent of
its mass is iron—fine stuff for a
dynamo.

The strength of the field seems to be
about 350 gammas at the equator. The

field is, not surprisingly, dipole shaped,
like the doughnut-shaped field around
a bar magnet. However, Ness says, it is
either tilted by about 7 degrees from
the axis of rotation of the planet (less
than the field of either earth or Jupiter),
or it is something more complicated
than a simple dipole. The upcoming
encounter with Mariner 10 ought to
help determine that. Besides simply
providing more “data points,” the final
flyby should occur barely 500 kilometers
from the planet, about 200 kilometers
closer than the one that revealed the
field in the first place. This should put
the probe in a region where the field
is about twice as strong as it was where
it was first measured, so that fine de-
tails should be more visible.

The biggest question for “Mercury-
3” will be whether there is really a
dynamo effect in Mercury, or whether
instead the field is due to a large mass
of permanently magnetized materials.
If there is a dynamo, what makes the
currents that run it—convection cur-
rents from internal heating or preces-
sion of the core’s axis within the
planet? If, as seems likely, there is
such a core, how did it evolve?

There are many such questions at
the gathering of the planet people.
Norman Ness, however, may be closer
than most of his colleagues to a few
of his answers. =}

Marine models will aid future research

“Boy, have we got models for you!”
This statement, made last week by a
marine biologist, sums up the feelings
of many researchers in marine biology
and predicts what they see as a chang-
ing emphasis in biomedical research.
Researchers from several fields met last
week in Washington at a marine bio-
medical conference sponsored by the
National Institute of Environmental
Health Sciences to discuss this chang-
ing emphasis, and agreed that marine
animals will play an increasing role in
environmental and biomedical research.

Many researchers have in recent
years focused on complex mammalian
systems in their study of disease
mechanisms. They reason that the
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closer their research animals are to
humans, the more meaningful will be
the application of their results. But,
says Stewart G. Wolf of the University
of Texas at Galveston, a phylogeneti-
cally simpler organism might yield
more information than a complex
mammal. “We now know that under-
standing the body’s regulation of
chemicals is the key to the secret of
understanding disease. The question
has gone from what happens to how
does it happen.” We must consider, he
says, “the possibility of looking at
human disease by turning to phylo-
genetically earlier periods where sys-
tems are simpler, but the biochemical
functions are similar. OQur exploitation
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