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building of new cell walls, but they can’t real-
ly harm the TB bacterium while it’s inside the
macrophage. As a result, even the most po-
tent medications have to be taken for 6
months. Most people don’t finish the whole
course, a practice that promotes drug resis-
tance. A treatment regimen that lasts only 2
weeks would greatly reduce that problem,
says McKinney. But that will require a drug
that kills M. tuberculosis while it’s resting in-
side the macrophage. —LAURA HELMUTH

Newfound Worlds Hint
At Hard-Knock Life

The art of planet hunting took a big step to-
ward becoming a science last week, when
three teams of astronomers announced nine
newly discovered planets orbiting other
stars. Headline grabbers from the meeting”
included the lightest known “exoplanet,” the
one closest to Earth, the one farthest from
its parent star, and the second extrasolar sys-
tem to contain more than one planet.

To scientists, though, the real news was
not novelty but numbers. As the roster
nears 50, extrasolar planets are ceasing
to be curiosities and turning into data.
“They are coming in bunches now, and
we can start to do real science,” says as-
trophysicist Debra Fischer of the Uni-
versity of California, Berkeley. The ex-
panded sample offers scientists the first
real evidence that stars are fecund
breeding grounds for worlds. But it also
hints that the planetary nurseries may be
hellish places to grow up. Some as-
tronomers now suspect that most of the
planets they can detect are veterans of
ancient combat against hordes of rivals
for a handful of stable orbits.

Until recently, astronomers had no
clue that such celestial arenas existed.
Inside our own solar system, planets
trace out neatly spaced, near-circular orbits,
with small, rocky bodies near the sun and
cold, gaseous giants farther out. It’s an ar-
rangement that seems to have coalesced di-
rectly from the swirling pancake of leftover
gas that encircled the newborn star. The first
trace of mayhem came 6 years ago, when
Michel Mayor and Didier Queloz of the
Geneva Observatory in Switzerland spotted
evidence of an exoplanet in the wavering
light of 51 Pegasi. The planet was far too
faint to be seen by telescope; picking an ex-
oplanet out of the glare of its star is “like
trying to find a firefly in the glow of a nu-
clear explosion,” says Geoff Marcy, a planet-
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hunter at the University of California,
Berkeley. Instead, Mayor and Queloz looked
for indirect evidence of tiny stellar wobbles
triggered by the gravitational tug of the
planet. As the star oscillates toward Earth,
its light Doppler-shifts to higher frequen-
cies, analogous to the rising pitch of an ap-
proaching train whistle. By timing the shifts
in frequency, the Swiss astronomers could
infer the shape and period of the presumed
planet’s orbit and estimate its mass.

The planet they turned up was unlike
anything astronomers had ever imagined.
Its mass, half that of Jupiter, and circular or-
bit seemed ordinary enough. But the plan-
et’s location, a tenth as far from its star as
Mercury is from the sun, was all but impos-
sible to explain. Doppler searches of other
stars added more “hot Jupiters” to the exo-
planetary zoo, along with new oddities such
as planets that hurtle
along in narrow
elliptical orbits or
that circle their stars
at dizzying speeds.
And one star,
Upsilon Androm-
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Downsizing. The prevalence of lightweight exoplanets
suggests that Epsilon Eridani's Jupiter-sized compan-
ion (inset) may herald smaller worlds to come.

edae, harbors three Jupiter-sized planets
locked together in a fierce gravitational
wrestling match.

The nine newly unveiled planets continue
the trend. In light from Epsilon Eridani, only
10.5 light-years from Earth, Marcy’s team
found evidence of a Jupiter-sized body with
an orbital radius of 478 million kilometers,
the largest of any known exoplanet. Around
a star called HD 83443, Mayor’s team
turned up a second planet, half as massive as
Saturn, making it the second multiple-planet
system outside our own.

Astrophysicists are still struggling to
make sense of the extrasolar bestiary, but they
will venture a few conclusions. Stars appear
to be prolific planet factories, they believe,
with lighter bodies outnumbering heavier
ones. If the pattern holds, droves of even
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smaller planets are awaiting discovery. For
another thing, multiple planet systems are
probably common. Right now, the 49 known
exoplanets are scattered among 46 different
stars. But at the conference, Fischer presented
evidence—tiny leftover fluctuations in the da-
ta—that suggests many of the apparent loners
might have partners in their cosmic dance.

Some of those shadow partners could
make the waltz of the planets look more like
a mosh pit. The three planets orbiting Upsilon
Andromedae, for example, are poised on the
brink of chaos; if the system had even one
more planet, interplanetary gravitational
forces would tear it apart, sending planets
shooting out into interstellar space. Astro-
physicists say that such gravitational powder
kegs are in a state called dynamic saturation.
“If more systems are dynamically saturated, it
probably means that planets formed in
bunches and then.
shook out later,” Fisch-
er says. The star-hug-
ging orbits and tight el-
lipses of many exoplan-
ets, she adds, may be
the remnants of such
violent shake-outs.

So far, such ideas are
still informed hunches.
To confirm them, as-
tronomers will need to
track down more, and
smaller, planets. That won’t be easy, they cau-
tion. To detect Epsilon Eridani’s relatively
hefty planet, even at close range, astronomers
had to scrutinize 20 years’ worth of measure-
ments of the star’s spectrum and 34 years of
star-spot observations. Star spots, the extra-
solar equivalent of sunspots, are magnetic
storms that roil a star’s surface, creating cool
regions that subtly alter the star’s spectrum.
On a young, magnetically active star like Ep-
silon Eridani, cycles of high and low star-spot
activity can create a “false Doppler shift” that
mimics or fuzzes the effect of stellar wobble.
“I'd say there is a 75% chance that it is real,”
Marcy says about the purported planet.

The same problem stymies astronomers
looking for low-mass planets. The solution is
new methods and equipment, such as
NASA’s planned Space Interferometry Mis-
sion (Science, 25 September 1998, p. 1940)
or the ground-based Large Binocular Tele-
scope under construction in Arizona, which
combine information from multiple tele-
scopes to achieve the power of one much
larger telescope. The Large Binocular Tele-
scope will also incorporate flexible adaptive-
optics mirrors to remove atmospheric distor-
tions. Astronomers hope such devices will
provide them with a firsthand glimpse of
these rough-and-tumble planetary nurseries.

—MARK SINCELL
Mark Sincell is a science writer in Houston.
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