The process of smoothing out and
filling in the technical details of the
celebrated proof of Fermat’s last theo-
rem, announced last June, has turned
up a gap in the proof’s logic.

Earlier this month, Andrew Wiles of
Princeton University admitted in an
electronic message to colleagues that
reviewers of the proof had pointed outa
number of problems, one of which re-
mains unresolved. Nonetheless, he
noted, “I believe I will be able to finish
this in the near future.”

“Many people have assumed that
because the verification hasn't come
quickly, there’s actually a hole in the
proof,” says Andrew J. Granville of the
University of Georgia in Athens. But
“it’s not a hole so much as something
that needs filling in.”

Fermat’s last theorem asserts that for
any whole number n greater than 2, the
equation x"+ y" = z"has no solution for
which x, y; and z are all whole numbers
greater than zero. Despite the asser-
tion’s simplicity, proof of its validity
eluded mathematicians for more than
350 years — until Wiles followed up sev-
eral discoveries made by other mathe-
maticians during the 1980s. These in-
sights linked Fermat’s last theorem to
important ideas in number theory.

Fermat proof flaw: Fixing the details

Wiles took advantage of these links in
his announced proof of part of the so-
called Taniyama-Shimura conjecture,
which in turn establishes the truth of
Fermat's last theorem (SN: 7/3/93, p.5).

But filling in the technical details of
the proof is a matter of some delicacy.
The snag that Wiles has encountered
involves calculating a precise upper
limit on the size of a mathematical
object called the Selmer group. Without
confirming that this group is small, the
proof remains incomplete.

“I am still optimistic that the prob-
lems will be worked out,” says Karl
Rubin of Ohio State University in Col-
umbus. “I can’t say how long it will take,
but 1 would expect a complete proof
before long.”

Rubin is one of only about half a
dozen mathematicians who have copies
of the preliminary, 200-page manuscript
of the proof. Some mathematicians have
complained that Wiles’ reluctance to
circulate additional copies until his
work is finished has hindered the check-
ing process and spawned rampant spec-
ulation about where things stand.

Wiles plans to present a full account
of his work in a series of lectures at
Princeton starting in February.

— I Peterson

‘Good cholesterol’ helps more than heart

A new contender to fight sepsis, a life-
threatening bacterial infection, just en-
tered the ring. It’s high-density lipopro-
tein (HDL), alias the “good cholesterol,”
an established heavyweight in the heart
disease arena.

Sepsis can prove deadly when the
body’s immune system overreacts to the
endotoxin molecules released by the bac-
teria that flood the bloodstream. Half of
the 300,000 to 400,000 people who develop
sepsis each year die of it. The search for
drugs to fight the condition has yielded
little success, and doctors must rely on
antibiotics (SN: 8/15/92, p.104).

HDL is noted for binding to and helping
the body dispose of artery-clogging cho-
lesterol. Also, studies have shown that
HDL and other lipoproteins will bind to
and neutralize endotoxins, thereby pre-
venting the immune system’s overreac-
tion to them. Now, an in vivo study of mice
given an endotoxin finds that animals
with higher concentrations of HDL in
their blood are less apt to die.

In the study, Daniel M. Levine of the
Rogosin Institute at New York Hospital-
Cornell Medical Center and his col-
leagues injected an endotoxin from one of
two common bacteria into 232 mice. They
genetically engineered half of the mice so
the animals would have different concen-
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trations of HDL in their blood. Their
results appear in the Dec. 15 PROCEEDINGS
OF THE NATIONAL ACADEMY OF SCIENCES.

Almost 40 percent of the mice whose
HDL ranked in the top quarter survived
at least 48 hours after the endotoxin
injection, compared to 8 percent of the
animals in the lowest quartile, they write.
In other mice, the researchers injected an
endotoxin and a synthetic HDL. These
mice had two to four times the survival
rates of untreated mice given the endo-
toxin, more HDL-endotoxin binding, and
milder immune responses.

Very preliminary studies suggest that
people with high HDL do better at fight-
ing infection, two team members say.

The researchers have patented the use
of the synthetic HDL for treating sepsis
and hope to test the drug on humans by
the end of 1994. A pharmaceutical com-
pany has licensed the drug and will fund
further research, including the human
trials.

Joseph H. Rapp of the University of
California, San Francisco, Medical Center
praised the work. He and his colleagues
are looking at chylomicron, a very-low-
density lipoprotein that clears the body
more rapidly than HDL. They reported
earlier this year that chylomicron pro-
tects rats against sepsis. — T Adler
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Repairing Hubble:
Now a waiting game

The surgery went smoothly, but will it
restore the celebrity patient’s eyesight? An
anxious public must now wait several
weeks before specialists can determine
the outcome, but experts are guardedly
optimistic. After all, four high-flying astro-
nauts — including a former surgeon —
repaired the myopic Hubble Space Tele-
scope with surprising ease last week dur-
ing five space walks.

The apparent success of the $674 million
Hubble mission may usher in a rosier
future for manned space flight as well as
buoy NASA's sagging reputation. In a call
to the astronauts, President Clinton hailed
their efforts as “one of the most spectacu-
lar space missions in our history”

“It's extremely difficult to keep from
getting excited now;” says Hubble scientist
David S. Leckrone of NASA's Goddard
Space Flight Center in Greenbelt, Md.

Nonetheless, the repair mission —
aimed at restoring Hubble’s mechanical
and optical health during an overhaul in
the cargo bay of the space shuttle Endeav-
our—had its anxious moments. During the
first space walk, astronauts found they
couldn’t completely shut two doors hous-
ing the gyroscopes they had just replaced.
The gap between the doors could allow
light to leak into the telescope and ruin
observations. Using a strap to pull the
doors closer together, the astronauts man-
aged to shut them just minutes before the
end of their walk.

Another cliff-hanger came during the
third space walk, on Dec. 7. Story Mus-
grave and Jeffrey Hoffman had gently slid
the old Wide-Field and Planetary Camera
(WFPC) out of its compartment on Hub-
ble, and Musgrave was about to remove
the “lens cap” protecting a key, pristine
mirror on the new camera, exposing it to
the environment of space for the first time.
Removing the cap, says Hubble project
scientist Edward J. Weiler, “was delicate;
he couldn’t touch it, and we were watching
it at the control room. And sure enough,
just as he reached for it, we lost the
[video).” But minutes later, the astronauts
radioed that they had removed the cap
and installed the camera.

Later that night, as the astronauts
clamped new magnetometers onto the old
ones at the top of the telescope, the cover
of one of the old magnetic detectors came
loose. Members of the shuttle crew crafted
makeshift covers out of extra insulation.
Then, with the blue-white marble of Earth
clearly visible behind them, Hoffman and
Musgrave attached the covers during the
final space walk two days later.

The aftermath of the fourth space walk
was like a roller-coaster ride. First, astro-
nauts Kathryn Thornton and Tom Akers
deftly installed COSTAR, a device that
sharpens the blurred light bouncing off
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repaired Hubble moments after its release by the arm.

Hubble’s main mirror. But after they added
a coprocessor to improve the memory of
Hubble’s flight computer, ground control-
lers were dismayed to find that the com-
puter intermittently radioed spurious sig-
nals. Engineers later that day traced the
problem to faulty communications rather
than a hardware flaw.

Leckrone notes that several initial tasks,
such as calibrating the new gyroscopes
and determining whether any of the scien-
tific instruments were jostled out of align-

ment during the mission, must be com-
pleted in the next couple of weeks. Only
after that can scientists determine the
success of the optical repairs. Next week,
ground controllers will begin a two-week
process of ridding Hubble of contaminat-
ing vapor that might otherwise settle on
the new WFPC'’s electronic detectors once
they are cooled.

Engineers will then begin aligning Hub-
ble’s secondary mirror to aim light pre-
cisely into the camera. Around that time,

Left: Astronauts on the shuttle s robot arm cover Hubble s old magnetometers. Beneath the cloud cover lies the continent of Australia. Right: A

technicians will also deploy a mechanical
arm inside COSTAR that holds corrective
mirrors. This should enable Hubble’s Faint
Object Camera to see more clearly.

After finding the optimum focus for
both cameras, scientists will perform the
ultimate test some six weeks from now:
They will take several images of crowded
star fields and faint galaxies to find out
whether the repair mission has paid off
with a sharper view of the heavens.

—R. Cowen

Battling the skepticism of their col-
leagues, some geoscientists are investi-
gating the controversial idea that faults
release electromagnetic signals prior to
generating large earthquakes. Re-
searchers last week reported hints that
such electrical bursts have preceded
several recent quakes, raising the possi-
bility that this phenomenon might fi-
nally be drawing serious attention.

Claims of electrical precursors of
earthquakes are nothing new. But ex-
perts have found many past reports of
such dubious quality that they have
shied away from this research. In pre-
vious studies, workers typically failed
to demonstrate that prequake electrical
signals were not caused by subway
trains, atmospheric phenomena, or
myriad other sources of electrical noise
in the environment.

Some Greek researchers in recent
years have claimed success in predict-
ing earthquakes by observing voltage
changes in the ground. Although most
seismologists within Greece and else-
where have dismissed such findings,
the reports stirred the interest of Seiya
Uyeda, a seismologist who splits his
time between Tokai University in Shim-
izu, Japan, and Texas A&M University in
College Station. Uyeda convinced col-
leagues in Japan to set up an experi-

Electrical clues precede some tremors

mental observation network along the
western coast of that country to test the
Greek techniques.

At a meeting of the American Geo-
physical Union in San Francisco last
week, Uyeda reported that this network
had indeed detected unusual changes
in Earth’s voltage in the weeks preced-
ing four strong quakes that hit Japan
between 1991 and 1993. Uyeda says his
team must do more work to determine
whether such electrical changes come
from a human source. “We’re not sure of
anything. It may be something, or it may
be nothing,” he notes.

As a foreign associate of the National
Academy of Sciences and an established
scientist, Uyeda may succeed where
others have failed in promoting re-
search into electromagnetic changes
associated with earthquakes.

Hiroo Kanamori, a seismologist at the
California Institute of Technology in
Pasadena, says he finds Uyeda’s work
interesting. “My feeling is that regard-
less of whether this has value as a
prediction tool, they may be looking ata
very important physical process in the
crust.”

Antony Fraser-Smith of Stanford Uni-
versity in Palo Alto, Calif., has also been
attempting to catch signals coming be-
fore quakes. Working with instruments

that detect very-low-frequency radio
waves, Fraser-Smith normally studies
the magnetic properties of Earth’s at-
mosphere. He got into the earthquake
business by chance after one of his
machines detected an unusual mag-
netic disturbance before the Loma Pri-
eta earthquake in October 1989.

He has since set up five of these
instruments at key sites along the San
Andreas fault, waiting to see whether
similar magnetic signals precede an-
other quake. Two of the instruments are
located at Parkfield, Calif., where seis-
mologists expect a magnitude 6 earth-
quake to occur soon. Fraser-Smith re-
ported last week that the Parkfield
sensors did not detect any magnetic
peculiarities before a much smaller
quake, measuring magnitude 4.8, hit the
town last month.

Past observations of electrical pre-
cursors have attracted little attention,
in part because the scientists who made
them did not describe a physical mech-
anism that could have caused such
signals. Stanford’s Simon L. Klemperer
and an Israeli colleague have devised a
theoretical model that could explain
what Fraser-Smith observed in 1989.
They suggest that movement of the
earth before a quake causes tiny water-
filled pores in the rock to connect, thus
enabling an electrical current to flow.

— R. Monastersky
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