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Cool Cosmos
Orbiting telescope
views infrared universe

Astronomers this week unveiled some really
cool images—along with some positively
chilling spectra. The new images include
pictures of a hidden stellar nursery and the
first spectra ever taken of organic material
in a remote galaxy. An infrared observatory,
the Spitzer Space Telescope, had gathered
the data since its launch last August.

The telescope “will change the way
astronomers do astronomy,” predicts
John N. Bahcall of the Institute for
Advanced Study in Princeton, N.J. With
Spitzer’s infrared capability, “it will no
longer be astronomically correct to char-
acterize a system by only X-ray, optical, or
ultraviolet light,” he adds.

Previously known as the Space Infrared
Telescope Facility and now renamed in honor
of the late astronomer Lyman Spitzer Jr., the

telescope records infrared radiation from
some of the coldest, remotest and most-dust-
obscured objects in the universe. It does so
with higher resolution and greater sensitiv-
ity than any other infrared telescope sent into
orbit, notes Spitzer project scientist Michael
W. Werner of NASA’s Jet Propulsion Labo-
ratory (JPL) in Pasadena, Calif. At a NASA
press briefing, he and several of his col-
leagues presented images and spectra from
Spitzer’s first few months of operation. 

Peering at a brilliant but dust-shrouded
galaxy more than 3 billion light-years from
Earth, Spitzer detected an abundance of
organic compounds, including frozen car-
bon monoxide, carbon dioxide, water,
methane, and polycyclic aromatic hydro-
carbons. The telescope recorded the organic
compounds in the galaxy as it appeared
3.25 billion years ago, a time when primi-
tive life had just gained a foothold on Earth. 

The new finding suggests that “the build-
ing blocks [of life] are spread around the
universe,” says Spitzer astronomer James
R. Houck of Cornell University.

Looking closer to home, Spitzer has taken
the first infrared image of a disk of dusty
debris surrounding the bright star Fomal-
haut, which is 25 light-years from Earth.
Debris disks represent the spray of material
generated by the collision of asteroids or
comets, dust-rich leftovers from the planet-
making process. Although telescopes that
detect longer, submillimeter wavelengths
already have imaged the outer part of Fomal-
haut’s disk (SN: 4/25/98, p. 260), Spitzer is
the first observatory to provide a full picture
of the disk, says Karl R. Stapelfeldt of JPL.

The disk’s outer region, which has a radius

of about 150 times the Earth-sun distance,
roughly corresponds to the relative location
of a reservoir of comets near our solar sys-
tem’s edge. The newly imaged inner region
of the disk comes as close to Fomalhaut as
Saturn does to the sun and may mark the
location of an inner asteroid belt circling the
star, notes Stapelfeldt.

Spitzer found that one section of the
outer part of Fomalhaut’s disk was notice-
ably brighter than the other and so has a
higher dust concentration. The gravita-
tional influence of an unseen planet could
be responsible, notes Stapelfeldt. 

Elsewhere in the Milky Way, Spitzer
viewed a dark, elongated globule known as
the Elephant’s Trunk nebula. The infrared
images reveal several embryonic stars as
well as young but fully formed stars. In vis-
ible light, these stars are hidden by dust and
dense gas.  —R. COWEN

Cardiac 
Connection
Lupus patients exhibit
signs of heart disease 

Doctors have long suspected that people
with lupus have a heightened risk of heart
attack. Now, two major studies reveal more
early signs of atherosclerosis in the blood
vessels of people with the autoimmune dis-
ease than in healthy participants.

Inflammation is the logical link between
heart disease and systemic lupus erythe-
matosus, the condition’s formal name. A
raft of studies over the past decade has tied
inflammation to subtle artery injuries that
can lead to atherosclerosis (SN: 4/20/02,
p. 244; 12/6/03, p. 366). In lupus patients,
the immune system seems to assault its own
tissues, sending inflammatory proteins to
the skin and elsewhere. This gives rise to
the rash, joint pain, fatigue, fever, anemia,
and organ failure that mark the disease.

In one of the new studies, researchers
used ultrasound to examine the neck arter-
ies of 197 lupus patients and 197 apparently
healthy individuals of matching age, gender,
race, and blood pressure. The ultrasound
revealed that 37 percent of lupus patients,
but only 15 percent of the control group,
had small atherosclerotic plaques along the
inside lining of the carotid arteries. 

The result was more dramatic when the
authors accounted for differences in the
two groups, such as cholesterol-test results
and whether the participants smoked, says
study coauthor Mary J. Roman, a cardiol-
ogist at Weill Medical College of Cornell
University in New York. In that analysis,
the lupus patients were five times as likely
as the others to have budding atheroscle-
rosis, she and her colleagues report in the
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SEEING (INFRA)RED Top: False-color, infrared view of a
glowing stellar nursery in the Elephant’s Trunk nebula.
Bottom: Inner (yellow-green) and outer (orange) parts of a
debris disk surround the nearby star Fomalhaut.W
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Dec. 18 New England Journal of Medicine.
In the other new study, researchers used

computerized tomography to spot calcium
build-up in coronary arteries. Such
deposits can reveal hidden atherosclerosis
(SN: 9/13/03, p. 174).

Rheumatologist C. Michael Stein of
Vanderbilt University School of Medicine in
Nashville and his colleagues report in
the same journal that 20 of 65 lupus
patients, but only 6 of 69 healthy volun-
teers, had calcium deposits in a coronary
artery. The difference held up even when
the team accounted for known heart
attack risk factors.

Many lupus patients take anti-inflam-
matory medication to suppress flare-ups of
their symptoms. Roman and her colleagues
found that lupus patients free of plaques in
their carotid arteries were more likely to
have taken strong anti-inflammatory drugs,
such as prednisone, than were patients who
had plaques. The studies contradict a widely
held opinion that long-term use of pred-
nisone and other steroids accelerates ath-
erosclerosis, says physician Bevra Hannahs
Hahn of the University of California, Los
Angeles in the same issue.

Hahn says the two new studies indicate
that “more aggressive control of [lupus]
might help prevent atherosclerosis.”

Curiously, Roman says, blood analyses of
participants in her study didn’t show excess
inflammatory proteins in lupus patients
compared with other volunteers. Therefore,
while the findings solidify the link between
lupus and atherosclerosis, she says, they
don’t pin down inflammation as its cause.

Inflammatory proteins are ephemeral,
flooding the system during a lupus flare-
up but subsiding otherwise, Stein says. It
could be that lupus patients in the throes of
a flare-up were unlikely to volunteer for
these studies, he adds.  —N. SEPPA

Ash Clouds
Severe storms can lift
smoke into stratosphere

New field observations,satellite images,and
computer models are steering some scientists
toward a surprising conclusion: A severe
thunderstorm, enhanced by the heat from a
huge forest fire, can boost soot, smoke, and
other particles as high as the lower strato-
sphere. The newly suspected transfer of
aerosols to high altitudes could require sig-

nificant changes in computer models of
atmospheric circulation and climate.

Most of Earth’s weather—and most of its
air pollution—resides in the troposphere,
the layer of atmosphere that extends from
the planet’s surface to altitudes between
about 8 and 13 kilometers. Previous stud-
ies suggested that most particles floating in
the stratosphere, the next-highest atmos-
pheric layer, come from volcanic eruptions
or are generated on the spot by high-flying
aircraft, says Pao K. Wang of the University
of Wisconsin–Madison.

Scientists generally hadn’t suspected that
thunderstorms can transport particles
across the troposphere’s well-defined upper
boundary, but a wealth of observations is
challenging that view, Wang told an audi-
ence last week in San Francisco at the fall
meeting of the America Geophysical Union.

Consider the flurry of carbon-bearing par-
ticles encountered by a high-flying NASA
research jet early this year. On flights near
Kiruna, Sweden, instruments detected such
aerosols at concentrations of up to 1 micro-
gram per cubic meter. That’s more than
30 times the amount that can be accounted
for by commercial aircraft, says Darrel
Baumgardner of the National Autonomous
University of Mexico in Mexico City. Elevated
concentrations of carbon monoxide and
other gases in air samples bolster the notion
that the particles came from forest fires, he
says. Baumgardner presented his findings at
last week’s San Francisco meeting.

Also, satellite observations last summer
showed that hundreds of fires across the
Northern Hemisphere sometimes strength-
ened nearby thunderstorms, which then
apparently pumped immense plumes of
smoke and soot into the stratosphere. Some
of those long-lasting plumes could be traced
intact for distances exceeding 5,000 km,
which suggests that many of the particles
were in the stratosphere, riding high above
weather systems that could have brought
them back to the ground, says Michael D.
Fromm, a meteorologist with the research
firm Computational Physics in Springfield,

Va. Similar plumes from intense fires near
Canberra, Australia, reached the strato-
sphere in January 2003, he says.

Computer models of ash columns spout-
ing from a large forest fire show that the
extra heat can invigorate storm clouds that
pass over or form nearby, says Wang. Strong
updrafts in the storms can then carry
plumes of smoke and soot that burst into
the stratosphere, the simulations indicate.

Even small numbers of particles in the
stratosphere can have significant effects on
climate, says Wang. For instance, Baum-
gardner’s analyses suggest that the con-
centrations of sooty aerosols found over
Sweden could boost absorption of incom-
ing solar radiation in the lower stratosphere
in winter months by as much as 15 percent.  

No current models of atmospheric cir-
culation or climate incorporate the effects
of fire-enhanced thunderstorms injecting
particles or gases into the stratosphere,
says Wang.  —S. PERKINS

Crystal Clear 
Liquid crystal sensor 
plays nature’s game

Thanks to billions of years of evolution,cells
are remarkably adept at detecting
pathogens or toxic chemicals in the envi-
ronment. Taking advantage of this natural
surveillance capability, researchers have
incorporated components of cell mem-
branes into sensors to sniff out dangerous
chemical and biological agents. 

Led by chemical engineer Nicholas L.
Abbott at the University of Wisconsin–
Madison, the researchers placed a layer of
phospholipids—the fatty acids constituting
cell membranes—on top of a liquid crystal.
“These are the same liquid crystals you find
in laptop-computer displays,” says Abbott. 

In the new sensing scheme, the lipids
attach themselves to the rod-shaped liquid
crystal molecules, which lie perpendicular
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ASH FOUNTAIN A computer model of a fire-enhanced thunderstorm shows a plume of ash
and soot (arrow) rising above cloud tops and into the stratosphere.
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to the surface and appear dark. When the
researchers expose the sensor to an aque-
ous stream containing a protein that binds
to lipids, the liquid crystal molecules
respond within seconds by switching to a
planar orientation. Viewed under a micro-
scope, the crystals then transmit polarized
light and appear bright. 

“This is a beautiful example of how one
can use novel materials to create a signal,”
says Chad Mirkin, a chemist at North-
western University in Evanston, Ill. 

By adding different receptors to the
lipids, researchers can tune the sensor to
detect specific molecules. For instance,
when Abbott and his colleagues attached a
receptor called biotin to the lipids, the sen-
sor detected a bacterial protein that binds
to biotin. The researchers describe their
results in the Dec. 19 Science.

Abbott’s team has made sensors out of
liquid crystals before (SN: 8/18/01, p. 103),
but those sensors didn’t include membrane
components. When attached to fluid lipid
molecules, receptors can move about freely
instead of being fixed in one place. 

“That becomes important for binding
things like viruses,” which attach to several
receptors at once on cell surfaces, says
Abbott. Mobile receptors in the artificial
sensors can reorganize to bind specific tar-
gets just as receptors in a cell do. 

Because the sensors don’t require elec-
tric power, Abbott envisions deploying net-
works of coin-size devices for long-term
monitoring in the field. Researchers could
shine a laser on the sensors to determine the
orientation of the liquid crystals. Says
Abbott: “You could interrogate the sensors
from 1,000 feet away on the ground or from
a helicopter.”

Although the sensitivity of the new sen-
sor is not yet as high as that of others in
development, the device is part of a new
generation of inexpensive, sophisticated

sensors, says Mirkin. Existing sensors are
not sufficient in this new era of homeland
security, he adds.

The Wisconsin group is currently
increasing the sensitivity of its device and
focusing on detecting dangerous molecules,
such as cholera toxins and chemical and
biowarfare agents.  —A. GOHO

Bones of 
Invention
German cave yields 
Stone Age figurines

Excavations in caves in southwestern
Germany are carving out a new chapter in
art prehistory. Most recently, researchers
sifting through dirt that had been dug out
of the Hohle Fels cave uncovered three tiny
figurines that were sculpted from mam-
moth ivory between 35,000 and 30,000
years ago.

The figurines, each nearly
as long as a
thumb,
depict a
horse’s head, a
duck or some
other waterbird,
and a half-lion,
half-human crea-
ture.

Along with the
more than a dozen ivory figurines and
other artifacts discovered decades ago at
three nearby Stone Age cave sites, the new
specimens belong to one of the oldest
known art traditions in the world, says
project director Nicholas J. Conard of the
University of Tübingen in Germany.

“Southwestern Germany was probably
one of several centers of ancient figurative
art,” Conard says. The new German finds
come from a time when artwork began to
flourish in Europe. Conard’s report on the
figurines appears in the Dec. 18/25 Nature.

Three different laboratories produced
radiocarbon dates for animal bones and
charcoal at the four caves. Although no fos-
sils of Homo sapiens or Neandertals have
turned up at these locations, Conard sus-
pects that people entered the region around
40,000 years ago and subsequently pro-
duced the figurines. Animal remains and
ivory-working debris in Hohle Fels and the
other German caves indicate that they were
occupied repeatedly in the winter and spring.

According to Conard, the new figurines
support the controversial theory that a siz-
able portion of prehistoric artwork reflects
shamans’ supernatural rituals (SN: 10/5/96,
p. 216). The half-man, half-lion figure—the
second such sculpture found in southwest-
ern Germany—fits with the belief that

shamans can transform into certain ani-
mals, he notes. Also, traditional societies
often regard water birds as spirits that usher
shamans into supernatural worlds.

There are several sites in Europe and
Africa harboring roughly 30,000-year-old
rock and cave art, although some research-
ers now contend that a couple of the Euro-
pean locations may be only 15,000 to
20,000 years old.

Even so, the newly found figurines chal-
lenge the view that ancient art in Europe
gradually evolved from simple origins,
archaeologist Anthony Sinclair of the Uni-
versity of Liverpool in England remarks in
a commentary accompanying Conard’s
report. “The first modern humans in
Europe were, in fact, astonishingly preco-
cious artists,” he writes.

The German finds suggest that Stone Age
art began with realistic depictions of the
world and evolved toward other modes of
expression, such as the use of geometric
designs, remarks archaeologist Steven Kuhn
of the University of Arizona in Tucson.

The motiva-
tions of Stone

Age people for
creating the Hohle Fels

figurines remain hazy, Kuhn adds.
To detect the objects’ purposes,

researchers must unearth more sculptures
along with evidence about how the arti-
facts were used, he says.

It’s intriguing that at least some people
living 30,000 years ago spent a lot of time
creating figurines, says anthropologist

Mark Collard of Washington State Univer-
sity in Pullman. Only large groups with
secure food supplies could have supported
such activity, he theorizes.  —B. BOWER

Gel Bots?
Vibrated goo mimics
slithery motions

A physicist’s hunch about snail locomotion
is inspiring a new way to make robots—from
goop. Experiments show that matchstick-
size slivers of hydrogel, the type of material
used for soft contact lenses, can ooze along
like snails, slither like snakes, and creep
ahead like inchworms.

Greatly miniaturized robots made of
hydrogel might someday shimmy across the
surfaces of microchips, acting as tiny deliv-
ery carts or movable barriers. Some incar-
nations might glide through a person’s
intestines or other internal cavities collect-
ing medical data or dispensing medication,
the experimenters say. 

Biomechanics specialists have long
known that snails and other limbless crea-
tures locomote by sending waves of mus-
cular contractions down their bodies. To

LIQUID SWIRL Inside this gold grid, each tiny
square of liquid crystal measures 280 microns
across and is topped with lipid membranes.
The crystals polarize light and change from
dark (left) to a colorful soap-bubble appearance
(right) when exposed to a target molecule.

FLIGHTY FIND A
German cave yielded
three 30,000-year-old
ivory figurines, including
this water bird.
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convert those pulsations into directional
motion, the animals typically exploit tran-
sient changes in the friction between their
bodies and the underlying surface, restrict-
ing propulsion to one direction, says applied
mathematician Lakshminarayanan
Mahadevan of Harvard University.

A couple of years ago, Mahadevan had a
hunch that the type of contractile waves that
snails employ is also the basis for other types
of limbless locomotion. In experiments
described in an upcoming Proceedings of the
National Academy of Sciences, Mahadevan
and chemical engineers Manoj K. Chaud-
hury and Susan Daniel of Lehigh University
in Bethlehem, Pa., set water-lubricated rods
of hydrogel (SN: 5/25/02, p. 323) into
motion by applying vibrations to the rub-
ber-coated glass plates on which they lay.
Patterns of slits cut into the rubber provided
the rods with frictional contact points.

The researchers found that vibrations
aligned with the rods set up contractile waves
like those of a snail. In these cases, the
rods slid continuously forward or back-
ward over the slits. Adding slight side-to-
side or up-and-down vibrations led to a buck-
ling of the gel, resulting in snakelike slithering
or inchwormlike motion, respectively. 

“These are great experiments,” comments
Anette P. Hosoi of the Massachusetts Insti-
tute of Technology, a developer of snaillike
robots for such uses as oil exploration. The
link between the different slithery gaits
raises the possibility of building robots
that can readily match their movements to
different terrains, she adds.

Although the experiments may apply to
artificial mobility, some biologists say that
the work doesn’t add to understanding of
movement of organisms. Animal-locomo-
tion researcher R. McNeill Alexander of
the University of Leeds in England says, “I
think it is a different and neat way of
expressing what we already understood.” 

Moreover, the proposed common mech-
anism behind the different limbless motions
is not reflected in the natural world, cau-
tions biomechanical engineer Mark W.
Denny of Stanford University. “Undulation
in animals is clearly a result of asymmetri-
cal nervous excitation of muscles, not of
buckling,” he says.

To devise practical robots, the Harvard-
Lehigh team is investigating hydrogels that
would move in response to stimuli such as
electric fields or chemical reactions. The
team is also looking into ways to incorporate
textures into the surface of the hydrogels
themselves so that future gel-based robots

might carry motion-directing frictional con-
tacts onboard instead of relying on features
of the surfaces they traverse.  —P. WEISS

Brazil Nut 
Loss Looms 
Harvest may be too heavy
to last

What are now rich forest areas for har-
vesting Brazil nuts might wane into an
impoverished old age unless harvesters
change their ways, warns a large interna-
tional group of scientists.

Brazil nuts alone among internationally
traded seed crops come entirely from wild
collections in the forest, rather than from
farms. Conservationists have praised nut
collection as a model for generating income
from a tropical forest without destroying it. 

That happy view may need rethinking,
according to Carlos A. Peres of the Uni-
versity of East Anglia in Norwich, England,
and his 16 colleagues. An analysis of tree
ages in 23 spots in lowland Amazonia sug-
gests that moderate and intense gathering
claims so many seeds that not enough
remain to replace old trees, the researchers
report in the Dec. 19 Science. 

Jason Clay of the World Wildlife
Fund–U.S. in Washington, D.C., comments
that if this threat should materialize, shrink-
ing income might drive harvesters out of
business and away from the trees. “Having
people in the forest who have a vested inter-
est in it is one of the things that can help
keep the forest as it is,” he says.

Brazil nut trees (Bertholletica excelsa) grow
globes enclosing up to 25 angular, brown
Brazil nuts. An individual tree can yield nuts
for 150 years. People gather the nuts, as do
native rabbit-size rodents called agoutis.

To judge the effects of human Brazil nut
harvests, Peres and his colleagues exam-
ined nut-collection sites in Brazil, Peru, and
Bolivia and categorized each site as lightly,
moderately, or heavily harvested. The
researchers also surveyed the Brazil nut
trees for size, a standard way of estimating
tree ages. Some sites had many slim, youth-
ful trees in line to replace oldsters as they
die, but other sites had hardly any mem-
bers of the next generation. 

The researchers then performed statisti-
cal tests to see whether various environ-
mental factors might explain the differences
in tree sizes. The strongest, most consistent
effect was that sites where people conduct
moderate or heavy nut collection contain
few new trees.

The researchers also ran a computer
model predicting the size of trees in a for-
est where people picked all the nuts. Those
results matched the tree-size data that the
researchers had observed for heavily har-
vested sites. 

Tropical-forest specialist Lourens Poorter
of Wageningen University in the Nether-
lands cautions that it’s hard to prove that a
lack of new trees indicates overharvesting.
“They showed it can be the case, but it’s not
100 percent sure,” he says. 

Study coauthor Pieter A. Zuidema of
Utrecht University in the Netherlands
responds that the new study can distinguish
causes for sapling deficits on the basis of
Brazil nut biology and data from various
harvest regimens.  —S. MILIUS 
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WILD NUTS Brazil nut trees drop grapefruit-size pods that have 10 to 25 nuts each.
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BOOKISH MATH
Statistical tests are unraveling knotty literary mysteries

BY ERICA KLARREICH

“The very thing!” exclaimed Professor Wogglebug, bounding into
the air and upsetting his gold inkwell. “The very next idea!”

D
evotees of Frank L. Baum’s classic children’s
books would quickly recognize the above
excerpt as the opening of the 15th book in the
Oz series, The Royal Book of Oz. They might be
harder pressed to say whether these lines were

actually written by Baum. The book appeared with
Baum’s name on the cover in 1921, which was 2 years
after Baum’s death, and it was billed as the final work 
of the Royal Historian of Oz. For decades, however, fans and schol-
ars have speculated that Ruth Plumly Thompson, who took over
the series after Baum died, was the true author.

A few decades ago, literary detectives
might have pinned their hopes of solving this
mystery on finding the proverbial dusty man-
uscript in the attic trunk. Today, some schol-
ars are tackling such problems with untra-
ditional but more widely available tools: math
formulas and computer programs. 

Earlier this year, statistician José Binongo
of the Collegiate School and Virginia Com-
monwealth University in Richmond pub-
lished the results of statistical tests making
a compelling case that Thompson wrote
The Royal Book of Oz. Binongo’s paper
appeared in the spring Chance, in a special
issue on stylometry—the science of meas-
uring literary style.

Stylometry is now entering a golden era.
In the past 15 years, researchers have
developed an arsenal of mathematical
tools, from statistical tests to artificial
intelligence techniques, for use in deter-
mining authorship. They have started
applying these tools to texts from a wide
range of literary genres and time periods,
including the Federalist Papers, Civil War
letters, and Shakespeare’s plays.

“We can now pretty accurately identify
authorship—under the right conditions,”
says John Burrows, an emeritus English pro-
fessor of the University of Newcastle in Australia.

What’s more, the tremendous growth of computer power and
electronic archives of literary texts is allowing stylometrists to carry
out mathematical analyses on a scale previously unimaginable.

“Stylometry has a tremendous untapped potential,” says Bernard
Frischer, a classicist at the University of California, Los Angeles.

He has used mathematical methods to study ancient Greek and
Latin texts. “There are hundreds of insights waiting to be discov-
ered by scholars who will take the time to learn statistics and com-
puter programming,” he says.

LITERARY FINGERPRINTS At first glance, it might appear that
the way to pinpoint a writer’s style is to study the rarest, most strik-
ing features of his or her writing. After all, it’s the unexpected
words and the unusual rhetorical flourishes that seem to mark a
work as uniquely Shakespearean or Dickensian.

Yet the most venerable, commonly used approach of stylometrists
does the opposite: It examines how writers use bread-and-butter
words such as “to” and “with.” Although this approach seems coun-
terintuitive, it’s based on sound logic.

“People’s unconscious use of everyday words comes out with a
certain stamp,” says David Holmes, a stylometrist at the College
of New Jersey in Ewing. Precisely because writers use these func-
tion words without thinking about them, they may offer more-

reliable fingerprints of a writer’s style than
unusual words do.

“Rare words are noticeable words, which
someone else might pick up or echo uncon-
sciously,” Burrows says. “It’s much harder
for someone to imitate my frequency pat-
tern of ‘but’ and ‘in’.”

In the early 1960s, statisticians Freder-
ick Mosteller and David Wallace launched
the use of function words to determine
authorship. They analyzed the Federalist
Papers, 85 essays published anonymously
in 1787 and 1788 to persuade New Yorkers
to adopt the new Constitution of the
United States. Scholars have long known
that Alexander Hamilton, James Madison,
and John Jay wrote the essays, but both
Hamilton and Madison claimed author-
ship of 12 of the papers.

To determine who wrote the disputed
papers, Mosteller and Wallace compared
word usage in other writings by Hamilton
and by Madison. They found, for instance,
that Hamilton used the word “upon” about
10 times as often as Madison did. Armed
with 30 such distinguishing words, Mosteller
and Wallace considered each disputed paper. 

Mosteller and Wallace started out by
assuming that for each paper, the proba-

bility was equal that Madison or Hamilton was the author. They
then used the frequencies of the 30 words, one word at a time, to
improve this probability estimate. They ultimately assigned all 12
disputed papers to Madison, a conclusion that dovetails with the
historians’ prevailing view. 

Mosteller and Wallace’s landmark study was the first convinc-

AUTHOR SWITCH — The modern cover
of The Royal Book of Oz lists Ruth Plumly
Thompson, not Frank L. Baum, as the
author. A new mathematical analysis 
supports that attribution.
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ing demonstration that stylometry can ferret out the authorship
of a text, Holmes says. Since that time, the Federalist Papers has
been a favorite testing ground for researchers trying out new sty-
lometric methods.

MANY DIMENSIONS Although Mosteller and Wallace’s study
made a big splash, their techniques were not widely picked up, largely
because of the shortage of computing power and machine-readable
text at the time. By the late 1980s, that was changing. About this time,
Burrows found a way to apply a statistical technique that has become,
Holmes says, the “first port of call” for stylometrists.

Like Mosteller and Wallace, Burrows examined the frequency
of function words. However, whereas Mosteller and Wallace
incorporated information one word at a time, Burrows’ analyzed
the information from all the words in one fell swoop. Research-
ers have now widely adopted Burrows’ technique, making vari-
ous modifications along the way.

Binongo’s work on The Royal Book
of Oz is a good example. He started by
collecting other samples of Baum’s and
Thompson’s writings and breaking the
samples into 5,000-word chunks. He
then found the 50 most frequently used
words in the body of texts and counted
how often each word appeared in each
chunk. This process distilled each
chunk to 50 numbers.

Just as two numbers specify a point
in two-dimensional space, and three
numbers a point in three-dimensional
space, the 50 numbers associated with
each chunk of text specify a point in
50-dimensional space. Any differences
in the scatter of Baum’s and Thomp-
son’s points could be potential clues to
the writers’ different styles.

The problem is, people aren’t good
at visualizing spaces with more than
three dimensions. So, Binongo
employed a tool called principal-com-
ponents analysis (PCA) to squash all
the different dimensions onto a flat
plane. PCA finds the plane that captures as much as possible of the
original variation in the scattered points.

There’s no guarantee that a pattern will show up in this plane. In
the case of the Oz books, however, a pattern leaps out. The Baum
texts cluster in one half of the plane, while the Thompson texts sit
in the other half, showing what Binongo calls a clear “stylistic gulf.”

When chunks of The Royal Book of Oz are plotted in the same
plane, they all land squarely in Thompson’s half. 

“With this unerring consistency, we have confidence in our iden-
tification of Thompson as the author of the 15th book,” Binongo
said in the spring issue of Chance.

In the same issue, Holmes reported using PCA and other func-
tion-word techniques to resolve another historical mystery, the
authorship of the “Pickett letters.” This collection was suppos-
edly written during the Civil War by Confederate General George
Pickett to his fiancée, but she actually wrote the letters herself,
Holmes concludes.

ARTIFICIAL SMARTS For decades, computers have supported
the work of experts in stylometry. Now, computers are becoming
experts in their own right, as some researchers apply artificial intel-
ligence techniques to the question of authorship.

In 1993, Robert Matthews of Aston University in England and
Thomas Merriam, an independent Shakespearean scholar in Eng-
land, created a neural network that could distinguish between the
plays of Shakespeare and of his contemporary Christopher Mar-

lowe. A neural network is a computer architecture modeled on
the human brain, consisting of nodes connected to each other by
links of differing strengths.

Matthews and Merriam built such a network in which the links
initially had random strengths. They then trained the network by
presenting it with examples of undisputed texts by Shakespeare
or Marlowe. Any time the network guessed the wrong author for
one of the training texts, it adjusted the strength of its links. By the
end of the training period, the network could accurately distinguish
between the known Shakespeare and Marlowe texts.

When the technique was applied to the entire canon of Shake-
speare plays, Henry VI, Part 3 was the only text that the network
classified as written by Marlowe. This result lent support to the con-
troversial view of some scholars that Shakespeare adapted the play
from an earlier work of Marlowe. Several other early Shakespeare
plays also showed strong Marlowe traits, although the network
ultimately attributed them to Shakespeare. 

The results support the idea that
“in the early 1590s, Shakespeare made
the transition from actor to the most
accomplished playwright of his or
anyone else’s era—by amending pre-
existing scripts by Marlowe,”
Matthews says.

A couple of years later, Holmes and
Richard Forsyth of the University of
Luton in England used the Federalist
Papers to test another artificial intel-
ligence technique. They applied
genetic algorithms, which use Dar-
winian principles of natural selection.
The idea is to create a set of rules for
determining authorship and then let
the most useful, or fit, rules survive.

Holmes and Forsyth began by cre-
ating 100 rules. An example of a rule
might be, “If but appears more than
1.7 times in every thousand words, then
the text is by Madison.” Of course, that
particular rule might do a terrible job.

Holmes and Forsyth tested each rule
against known texts of Madison and

Hamilton and gave it a fitness score on the basis of how many texts
it assigned correctly. They then killed the 50 least-fit rules, intro-
duced small mutations into the surviving rules to mimic evolution,
and added 50 new rules.

They repeated this process again and again until, after 256 gen-
erations, the evolved rules attributed the texts correctly. When
tested on the disputed papers, the rules attributed them all to
Madison, in keeping with Mosteller and Wallace’s findings.

In contrast to Mosteller and Wallace’s work, the genetic algo-
rithm’s final rules used only eight words. “It worked extremely
well, and very efficiently,” Holmes says.

Yet another analysis of the Federalist Papers was presented at a
computer science conference in October. Glenn Fung of Siemens
Medical Solutions in Malvern, Pa., used one of artificial intelli-
gence’s newest tools, a pattern-recognition technique called sup-
port-vector machines.

As does PCA, the new technique plots each chunk of text as a
point in a high-dimensional space. It then searches for the best-
fitting surface that divides the points belonging to one author from
those of the other author. Fung’s analysis used only three charac-
teristic words—to, upon, and would—to successfully attribute the
disputed papers to Madison.

HABITUAL PHRASES Although it’s risky to determine author-
ship using rare words, they can strengthen evidence of a match.
“We shouldn’t dismiss the rare words, since they have as interest-

DISTINCT STYLES — Points representing texts by
Frank L. Baum (black dots) are far separated from those
of texts by Ruth Plumly Thompson (open circles). A 
statistical analysis places the disputed volume, The
Royal Book of Oz (hearts), in Thompson's half of the
plane. It correctly classifies Glinda of Oz (clubs), the 
last book indisputably written by Baum, in his half.
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ing a story to tell as the high-frequency
words do,” Holmes says. “Ideally, these
two things should work in harmony.”

For instance, in Shakespeare, Co-
Author (Oxford University Press,
2003), Brian Vickers of the Swiss Fed-
eral Institute of Technology in Zurich
uses common-word results, rare-word
results, and historical information to
argue that five of the plays usually
included in the Shakespeare canon are
in fact collaborations between Shake-
speare and other dramatists. 

Hugh Craig, a stylometrist at the
University of Newcastle, has been pursuing an idea, which he calls
“rare pairs.” He attributes it to MacDonald Jackson of the Uni-
versity of Auckland in New Zealand. Rare pairs are two words
that, taken separately, are nothing special but which are seldom
seen in close proximity.

Craig hopes that these pairs, by capturing something of an
author’s favorite phrases, might provide a stronger clue to author-
ship than individual words do. “The idea is that authors have cer-
tain habits, maybe even laid down as neural pathways, that pre-
dispose them to pair one word with another,” he says. “Once one
word comes into their mind, they’re primed to use a second word.”

As a test case, Craig has been studying a collection of scenes
that were added by an anonymous author in 1602 to a play called
The Spanish Tragedy, after its author, Thomas Kyd, was already
dead. The added scenes are of high quality, Craig says, and some
critics have speculated that Shakespeare wrote them.

Craig culled from an online database all the works by drama-
tists of the period—a collection containing nearly 17 million
words. He defined a pair to be rare if it turns up at most 10 times
in the database.

One example in The Spanish Tragedy additions is paint and
wound, which appear in the line “Canst paint me a tear or a wound,/
A groan or a sigh?” In the entire database, Craig found only two
other uses of this pair, one by an obscure author named Sir David
Murray, and the other in Shakespeare’s 1594 poem “The Rape of
Lucrece”: “And drop sweet balm in Priam’s painted wound.”

Of course, a single such congruence is evidence of nothing. The
idea, Craig says, is to look at many examples and see whether they
point towards a particular author. Craig is currently working out
how large a database is necessary and how many rare-pair matches
are needed to assert the authorship of a text with confidence.

For The Spanish Tragedy, Craig says, the 78 rare pairs he has
tested so far put Shakespeare ahead of the other favored candidates.
“More work needs to be done before [the scenes] are accepted as part
of future editions of Shakespeare, but I think it’s quite possible they
will appear there eventually,” he said in a September lecture at the
Massachusetts Center for Renaissance Studies in Amherst.

STYLE LIMITS There will always be some authorship ques-
tions that stylometry can’t touch. For instance, most of the meth-
ods require the unknown text to contain at least 1,000 words.
“You can’t do authorship attribution on one paragraph,” says
Joseph Rudman, a stylometrist at Carnegie Mellon University in
Pittsburgh.

It’s also essential to work with clean text that hasn’t been
changed much over the years. Rudman notes, so stylometry
can’t be applied to poems from the oral tradition. “They’re such
a mishmash,” he says.

Stylometrists dream of a technique they could use to settle
any attribution problem, regardless of genre, language, or time
period. In the meantime, though, the methods at hand can pro-
vide fresh insight into many literary mysteries. “Stylometrics
offers vast potential for new discoveries,” Frischer says. “It has a
very bright future.’’  �

“Stylometrics
offers vast
potential 
for new
discoveries.”
— BERNARD FRISCHER,

UNIVERSITY OF

CALIFORNIA,

LOS ANGELES 

MEDICAL INSTITUTIONS
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T
here’s an old saying that no good deed goes
unpunished. Here’s a related bit of sado-
masochistic wisdom: No research finding, good
or not, goes public without eventually yielding
unforeseen consequences that leave researchers

either shaking their heads or spinning in their graves.
This investigational-degenerative process has a long,
colorful history. Alexander Graham Bell would have
rung up his lawyer in 1876 if told that his cherished  
telephone would morph into a portable device for pestering inno-
cent bystanders with the owner’s private reports on what subway sta-
tion he or she is entering. As if that’s not enough, consider two hell-
ish words that never occurred to Pa Bell: dinnertime telemarketing.

Or take the sad case of Thomas Edison. After cranking up the
first phonograph in 1877, the great inventor must have had goose
bumps as he envisioned soul-enriching music wafting through the
nation’s parlors and salons. Well, you got conned, Edison. Make
way for cars, decorated in painted flames and Playboy mud flaps,
that cruise the streets playing Eminem CDs loud enough to drown
out passing ambulances.

Then there are poor James Watson and Francis Crick. They
identified the structure of the DNA molecule in 1953 but forgot
to patent it. These days, any competent scientist would try to cor-
ner the market on our genetic heritage. Well, it’s too late. A gag-
gle of biotech entrepreneurs are grabbing the equivalent of the
genome’s Boardwalk and Park Place cards and preparing to col-
lect what’s owed them. Hey, Watson and Crick. Do not pass Go.
Do not collect—oh, never mind.

The list of scientific advances later taken down a notch or two
is longer than the faces of all those scientists unjustly passed
over yet again by the Nobel prize committee. Rather than

dwell on past misfortunes, though, let’s look to the
future. There’s big fun in speculating about the unex-
pected affronts that will plague this year’s research

findings.
Remember, the following indignities are futur-

istic fantasies. They probably err on the conser-
vative side.

FINDING: Tougher IQ tests are devised every 15
to 20 years to counteract the constant rise in aver-

age IQ scores, but in their first few years of use, the
new tests pull many children from just above to
just below the IQ-point cutoff for mental retar-
dation. This effect wreaks havoc on public schools’
special education programs.

INDIGNITY: Jennifer L. Slocumb, a
struggling mother of three and freelance

spot welder, sues Mensa in 2010
when the high-IQ society rejects her
membership application after she
scores only 148 on a revamped IQ test.
“There’s people in Mensa right now who’d
score below me on the new test,” Slocumb
explains to a Court TV reporter. “Those effete
brainiacs are gonna pay for their hubris. And
hubris doesn’t come cheap.”

Marilyn Vos Savant, possessor of the world’s
highest IQ, counsels Slocumb to drop her suit
and bide her time. “Mensa has to draw the line
somewhere,” Vos Savant remarks. “Jennifer just
needs to retake the test in 12 or 13 years, when
people of merely above-average intelligence
can ace that bad boy.”

FINDING: Monkeys learned to control a
mechanical arm with their minds, thanks to wires
implanted in their brains that transmit electrical signals to a com-
puter. The discovery may lead to brain implants that enable par-
alyzed people to control artificial limbs.

INDIGNITY: After weathering a bitter baseball players’ strike in
2015, baseball commissioner George Steinbrenner comes up with
a marketing plan to reinvigorate the national pastime. Steinbren-
ner’s scheme: Install robotic umpires at all ballparks and sell offi-
cial Major League Baseball brain implants to season ticket hold-
ers. After each pitch, fans with electrical transmitters lodged in their
frontal lobes mentally duke it out to control the umpire’s arms and
voice. Was that last pitch a strike? Was the runner out at home?
A summation of brain responses from at least 1,000 onlookers
yields a final call. Fearing that their home games will grind to a halt,
team owners in Detroit and Florida immediately request a system
that functions on the brain activity of no more than 500 people.

FINDING: Chinese scientists say that they are growing massive
fruits and vegetables from seeds sent into space on rockets, retrieved
when the rockets return to Earth, and then planted at a research
facility. The superproduce includes tomatoes as big as softballs
and volleyball-size eggplants. A Chinese company plans to mar-
ket 280 varieties of space seeds.

INDIGNITY:Chinese food stockpiles grow at an unprecedented rate
until, in 2041, giant mutant fruits and veggies block Beijing’s streets
and clog paths and rice fields in the countryside. The government
decrees that families with fewer than 10 mouths to feed “will suf-
fer the consequences.” The United States and England agree to air-
lift China’s enormous edibles to deserted parts of Siberia. “It’s not
like we’re dumping rubbish in someone’s backyard for perpetuity,”
says U.K. Royal Air Force Commander Reginald Skowcroft, direc-
tor of the airlift. “This oversize space produce is thoroughly
biodegradable.”
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UNDIGNIFIED SCIENCE
Well-intentioned research often takes unseemly turns

BY BRUCE BOWER
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FINDING: U.S. researchers determined that Vincent Van
Gogh’s painting titled “Moonrise” shows a lunar ascent in
Provence, France. at 9:08 p.m. local time on July 13, 1889.
Several clues led to this discovery: an analysis of Van Gogh’s
letters to his brother, computer calculations of when a full or
nearly full moon would have appeared in this part of France,
and in-person inspections of the locale depicted in the paint-
ing.

INDIGNITY: French researchers report in 2005 that U.S. artist
C.M. Coolidge’s “A Friend in Need”—better known as “Dogs
Playing Poker”—portrays an incident of canine card cheating
that took place at 1:10 a.m. on July 5, 1921. 

The researchers first noted the time shown on the grandfather
clock in the classic barroom-wall painting. Considering the bags
under the eyes of the smiling collie, the scene undoubtedly occurred
after midnight, say René Bonchien and his colleagues. In letters to
his wife, Coolidge noted that the idea for the painting came to him
on a summer day, the
scientists point out. In
another telling clue, the
St. Bernards drink bot-
tled beer, while the two
bull terriers share a
glass of whiskey as well
as a card under the table.
“Dogs mix beer with
hard liquor only on spe-
cial occasions, even when
playing cards,” Bonchien
states. “I’m thinking
Fourth of July.” The terri-
ers’ thick, studded collars
were popular around
1921, shortly before ruf-
fled collars for small
dogs became a national
fad during the Roaring
Twenties, he adds.

“We couldn’t track
down the room shown
in Coolidge’s painting,”
Bonchien acknowl-
edged. “To get a better
feel for what this
American master was
up to, my associates
and I frequently played five-card stud while inebriated.”

FINDING: Nanotechnology continued to take tiny strides of great
magnitude. In perhaps the biggest development, investigators dis-
cussed the possibility of using nanotubes to build an elevator capa-
ble of ascending 60,000 miles into space.

INDIGNITY: Scientists actually construct a space elevator
out of nanotubes in 2030. In a related and at first seemingly
minor development, this research yields a nanotube space
escalator that hangs in the extraterrestrial ether, gliding steps
up and down spans of as many as 3,000 miles. With these key
nanoconveyors in place, a research team joins forces with
Fortune-500 company SpaceTime Developments Inc. to
assemble the universe’s first space mall for interstellar trav-
elers. Major retailers jump at the opportunity to set up shop
in the ultimate duty-free zone. NanoPrada and
BananaNanoRepublic report record first-year sales from their
space divisions.

A major problem remains, however. We can put a mall in space,
but we don’t have enough shuttle parking spaces.

FINDING: The muscle-building supplement creatine, popular
among competitive athletes and bodybuilders, was found to
increase volunteers’ performance on memory and analytical-think-
ing tasks.

INDIGNITY: In 2007, California Governor Arnold Schwarzeneg-
ger realizes that decades of massive creatine consumption have
made him smarter than everybody except Sylvester Stallone and
Lou Ferrigno. After using his pumped-up intellect to spearhead
a recall of the U.S. Constitution’s ban on foreign-born presidents,
Arnold hits the campaign trail and gets elected commander-in-
chief in 2008. 

He chooses his cabinet on the basis of creatine-enhanced brain-
power alone: Secretary of Defense, the Rock; Secretary of State,
Vin Diesel; Secretary of Labor, Jose Canseco; Secretary of the Inte-
rior, Superman; Secretary of Agriculture, the Jolly Green Giant;
and Attorney General, Janet Reno.

In his first presidential news conference, Schwarzenegger
announces that he has deported Jean-Claude Van Damme to

France for championing the benefits of steroid injec-
tions over creatine pills.

“Van Damme pleaded
with me to stay,” the
president tells the
reporters. “You know
what I told him? ‘Talk
to the hand.’”

FINDING: Scientists
who have developed pro-
totypes of electronic
paper say that the day is
fast approaching when
newspapers will carry full-
color video clips of news
and sports events.

INDIGNITY: By 2045, all
newspapers and magazines
communicate solely
through electronic videos
narrated by attractive
announcers. As a result,
people stop reading alto-
gether. Print journalism

goes the way of the dodo, as news-
stand and subscription publications become broadcasting ventures.

In a sign of these tumultuous times, marked changes occur
among Science News staff writers. Mild-mannered folk formerly
obsessed with word counts and copping the lead position for their
story in the week’s News section exhibit a newfound interest in voice
lessons and begin price shopping for blow-dryers and hair stylists.
Some of the men even start to shave and bathe every once in awhile
and to wear collared shirts.

All right, the scenarios are starting to get scary and per-
haps a tad cynical. Let’s bear in mind that sometimes science
reaps wonderful payoffs. When 19th-century mathematician
and inventor Charles Babbage worked on his Difference
Engine and Analytical Engine, he probably didn’t envisage
his work as a precursor of 21st-century computer systems
that would transform how families, businesses, and govern-
ments work. 

Of course, Babbage probably also failed to realize that a few
people whom he could have calculated rings around would gain
a virtual monopoly on computer software and become unfath-
omably rich.

Hey, Babbage: Do not pass Go. Do not collect—oh, never mind.  �
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PHYSICS

Dune leapfrogging is
deciphered

Physicists have unraveled how certain
wind-driven sand dunes in Morocco and
Peru apparently tunnel through slower
dunes.

Barchan dunes are
massive, crescent-
shaped sand piles that
move across wind-
swept deserts at speeds
up to tens of meters
per year. Because
smaller dunes outpace
bigger dunes and even-
tually appear in front
of them, the small
dunes seem to be
punching through big
ones.

Such behavior has
precedents: Solitary
waves of light, sound,
or water that pass
directly through each
other are known as
solitons (SN: 11/20/99,
p.327). Now, a new
mathematical model
for wind-driven sand,
as well as computer
simulations of the same, reveal that one
Barchan dune can, indeed, act as a soliton
and pass through a slower-moving dune.

In the Dec. 11 Nature, Veit Schwämmle
and Hans J. Herrmann of the University of
Stuttgart in Germany outline several sim-
ulated dune behaviors, including the soli-
ton scenario. The simulations’ outcomes
depend on the relative starting heights of
the two dunes.

Each setting begins with a small dune
rear-ending a big one. In the solitonlike
case, wind dumps sand on the rear dune
while shrinking the forward one. Next,
the now-small, forward dune pulls away
from its now-big companion. Such
encounters “look exactly like soliton col-
lisions,” Hermann says, although the sand
grains of one dune don’t actually burrow
through the other dune.

Other scenarios studied by the scientists
include complete swallowing of a tiny dune
by a much-larger one and the growth of

baby dunes at the ends of a parent dune
that has consumed an incoming, slightly
smaller dune. —P.W.

TECHNOLOGY

Glow with the flow

A new way to use flowing water to gener-
ate electricity may lead to gadget-size,
hydroelectric batteries. So say engineers at
the University of Alberta in Edmonton, who
have powered a tiny lamp by driving water
through channels only about twice the
diameter of a red blood cell. 

The new approach to electric power
uses no moving parts, such as in tur-
bines. Instead, the rush of water on a
miniature scale drags positive ions
downstream, creating a usable voltage
difference. The prototypes built so far
can power only tiny devices, such as
the light-emitting diodes used as on-off
indicators in electronic devices. Only
about 1 percent of the mechanical
energy supplied to move the water gets
converted to electricity, says Alberta
mechanical engineer Daniel Y. Kwok.

To make an array of water-carry-
ing channels, Kwok and his colleagues
use a commercially available ceramic
filter about the size of a cookie and
riddled with about a million holes.
The team forces water through the
holes with a syringe or pressure from
a water column. The scientists tap
the resulting current simply by plac-
ing electrodes in the water on either
side of the filter.

Kwok and his colleagues describe
their new power-generating method in the
November Journal of Micromechanics and
Microengineering.  —P.W.

ASTRONOMY

Did rivers once run
on the Red Planet?

A fan-shaped region of debris on Mars is
providing new evidence that the planet,
now bone-dry, once had persistent rivers
or lakes. Images from NASA’s Mars Global
Surveyor spacecraft show what appear to be
ancient sedimentary deposits that have
hardened into curved ridges of layered rock. 

Some of the features in the region could
have formed when ancient rivers mean-
dered for vast stretches of time, says
Michael C. Malin of Malin Space Science
Systems in San Diego. Malin’s team built
and operates Surveyor’s camera.

The apparently water-sculpted region
covers an area 13 kilometers long and 17 km
wide within a crater on Mars’ southern
hemisphere. It lies downhill from a large
network of channels that may have drained
into it billions of years ago.

The fan shape of the area and the pat-
tern of channels suggest the region may
have been a delta where a river entered
another body of water, Malin and coworker
Kenneth S. Edgett report in an upcoming
Science. If this interpretation proves cor-
rect, the finding “would be the strongest
indicator yet [that] Mars once had lakes,”
Malin says.  —R.C.

ANTHROPOLOGY

Baboons
demonstrate social
proficiency

Wild baboons may look fierce and uncouth,
but don’t underestimate their social aptitude,
suggest two studies in the Nov. 14 Science.

Previous research showed that female
baboons recognize the voices of close mater-
nal relatives. The animals can also readily
tell from vocal encounters who’s dominant
over whom within their own families.

Biologist Thore J. Bergman of the Uni-
versity of Pennsylvania in Philadelphia and
his colleagues wanted to know whether
female baboons could also discern domi-
nance relationships between members of
their own family and those of other fami-
lies in the same community.

To find out, the researchers exposed a
group of females to recordings of heated
vocal exchanges between female members
of the listeners’ community in Botswana.
The animals spent more time looking
toward the loud speakers when the
recorded confrontations were between indi-
viduals from different families and the
lower-ranking animal took the offensive.
The researchers propose that such encoun-
ters attract attention because they signal
possible changes in the social ranks of indi-
viduals throughout the community.

Baboons showed less interest in record-
ings hinting of rank reversals within the
same family, perhaps because such spats
have narrower social implications.

The second study, led by anthropologist
Joan B. Silk of the University of California,
Los Angeles, illuminates the social politics
of childrearing. Female baboons who forged
close ties to kin and community members—
largely through frequent, mutual groom-
ing—raised substantially more than their
share of infants to at least age 1, when the
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SAND SLAM In a
computer simulation, a
windblown dune overtakes
and seems to pass through
a larger dune.
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chances of surviving to adulthood greatly
increase. Socially connected females may
receive baby-friendly perks, such as pro-
tection from harassment or access to oth-
ers’ food, the researchers theorize. The find-
ings come from 108 adult female baboons
monitored in Kenya for 16 years.  —B.B.

BEHAVIOR

Warning issued for
trauma debriefing

Efforts to get firefighters, disaster survivors,
and others to talk about traumatic events
immediately after such experiences, with
an emphasis on venting emotions, have
mushroomed in the past few years. That
growth has unfolded despite the absence
of evidence that such psychological debrief-
ing actually aids recovery from highly upset-
ting events, according to a review in the
November Psychological Science in the Pub-
lic Interest.

Most published studies show that people
who are debriefed individually or in groups

just after a trauma fare no better than do
those who aren’t debriefed, say psychologist
Richard J. McNally of Harvard University
and his colleagues. No evidence exists that
debriefing reduces the incidence of post-
traumatic stress disorder, and some inves-
tigations suggest that debriefing distorts the
natural course of psychological healing after
a severe trauma, the scientists remark.

“For scientific and ethical reasons, pro-
fessionals should cease compulsory debrief-
ing of trauma-exposed people,” the research-
ers conclude. They don’t preclude the
technique for those who request it, however. 

For those who don’t, the scientists say, cog-
nitive-behavioral treatment delivered weeks
or months after a traumatic event shows
promise as a way to improve psychological
adjustment. This technique focuses on reliv-
ing the trauma through imagination,
addressing distorted beliefs about the
trauma, and learning ways to relax.  —B.B.

BIOMEDICINE

Hard mattresses not
best for back pain

Mattresses rated medium-firm are better
for people with chronically sore backs than
are firm mattresses, researchers in Spain
find. Their report in the Nov. 15 Lancet con-
tradicts the long-held view that harder is

better when it comes to beds and backs.
The scientists randomly assigned 158 peo-

ple to use firm mattresses and 155 to sleep
on medium-firm mattresses. The mat-
tresses—which met European standards for
firmness—were delivered to the homes of
the volunteers, all of whom were adults with
a long history of lower-back pain. The par-
ticipants rated their pain before the study
and after 90 days, using a standardized scale.

People sleeping on the medium-firm
mattresses had significantly less pain upon
arising in the morning and less overall dis-
ability from their back pain than did peo-
ple using the firm mattresses, reports a
group led by Francisco M. Kovacs, a physi-
cian at the University of Barcelona and
the Kovacs Foundation in Palma de Mal-
lorca. 

Although the reason for the differences
remains unclear, questionnaire data show
that 69 percent of the volunteers that had
slept on medium-firm mattresses slum-
bered mainly in the fetal position by the
end of the study, compared with 59 percent
of the other study participants.

A fetal position may produce less back
pain than other positions do, speculates
Jenny McConnell of the University of Mel-
bourne in Parkville, Australia, in the same
journal. The new study suggests that doctors
“may be confident in recommending a mat-
tress of medium firmness” to patients with
bad backs, she says. —N.S.
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BIOMATERIALS

Drug particle
delivers insulin 
on demand

Chemical engineers at the Massachusetts
Institute of Technology have developed
injectable polymer particles that can store
and release insulin in the body in response
to changes in blood-glucose concentra-
tions. 

The particles are crafted from the poly-
mer dextran, a sugar-binding protein, and
insulin. Mixed together, the materials self-
assemble into tiny, insulin-loaded particles. 

Put into a glucose solution, the parti-
cles partially dissolved, releasing some
insulin. Coinvestigator Todd Zion attrib-
utes this to a competition between sugar
molecules in dextran and the glucose in
the solution to bind with the protein mol-
ecules. When the concentration of glu-
cose in solution decreased, the particles
stopped releasing insulin. 

“Only the surface peels away with each
cycle” of glucose exposure, says Zion. When
injected under the skin, the particles are
expected to store and release enough

insulin for 2.5 days, the researchers say.
Because the particles respond quickly to
changes in glucose concentrations, dia-
betic people could presumably achieve
tighter control over their blood sugar with
the new particles than with multiple daily
insulin injections.

Zion and his colleagues have success-
fully tested a version of the drug-release
system in diabetic rats. The team has
launched a company called SmartCells to
commercialize the technology.  —A.G.

PHOTOVOLTAICS

New materials 
take the heat

Silicon is the workhorse material for solar
cells, but some researchers have been
developing inorganic nanoparticles com-
bined with dye molecules as a potentially
cheaper alternative. However, high tem-
peratures and prolonged exposure to light
can wreck these materials, making them

impractical for outdoor applications such
as solar panels. A research group led by
Michael Grätzel at the Swiss Federal Insti-
tute of Technology in Lausanne claims it
has found a way to stabilize these dye-sen-
sitized materials. 

In the new scheme, the solar cell consists
of a pair of electrodes sandwiching a thin
film of titanium oxide nanoparticles bound
to dye molecules, all surrounded by a poly-
mer gel. When light shines on the solar
cell, the dye molecules absorb the light and
transfer electrons to the titanium parti-
cles. The particles carry the electrons to
one of the electrodes, generating a current.
Ions in the polymer gel replenish the dye
molecules with electrons.

To prevent the dye molecules from
detaching from the titanium particles—a
major cause of instability—the researchers
chemically modified the dyes to make them
more hydrophobic. This reduced the dye
molecules’ solubility in the polymer gel,
preventing them from removing them-
selves from the metal particles. 

In stability tests, the new solar cell
proved just as hardy as standard silicon
solar cells. Grätzel says that this develop-
ment could foster the widespread deploy-
ment of lower-cost solar cells.  —A.G

M E E T I N G S

Materials Research Society 
Fall Meeting

December 1 – 5, Boston, Mass.
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Significant issue
It is quite sad that your otherwise-excellent
publication systematically fails to report
error bars in your reports. Time and again I
read articles and am left wondering whether
the effect reported is even statistically sig-
nificant. As just one example, “Treatment
helps newborns avoid HIV” (SN: 10/25/03,
p. 270) said that the rate of subsequent infec-
tion from breast milk dropped from 12 per-
cent to 8 percent. Given the numbers in each
sample, it is quite likely that the difference
reported is simply due to chance.
KEVIN LEHMANN,
PRINCETON UNIVERSITY, PRINCETON, N.J.

The results cited in the story were signifi-
cant at a probability greater than 95 per-
cent. As a general rule, for the sake of read-
ability, Science News doesn’t include
statistics on the significance of data. Read-
ers should rest assured, however, that we
don’t report results if a statistical test has
failed to find them significant. —THE EDITORS

No dark secret
In 1993, Israeli physicist Moti Milgrom
showed an adjustment to the way gravity
is calculated that would make dark matter
go away in Newton’s system for calculat-
ing gravity. If Milgrom’s math were used in
the survey for dark matter in “Cosmic Sur-
vey: Galaxy map reveals dark business as
usual” (SN: 11/1/03, p. 275), would it also
make dark matter go away?
O. FRANK TURNER, WESTMINSTER COLO.

Most astrophysicists would say they still
see the need for dark matter in the uni-
verse. —R. COWEN

Six-foot-deep symbolism
A simpler explanation for ancient humans’
use of red ocher might be cosmetics, much
as in modern mortuary practice (“Stone Age
Code Red: Scarlet symbols emerge in Israeli
cave,” SN: 11/1/03, p. 277). A dusting of red
ocher would offset the blue pallor that
results when blood flow ceases. No deep,
dark symbolism was necessarily involved.
VIRGIL H. SOULE, FREDERICK, MD.

Any mortuary practice involves symbol-
ism. Simply burying a person’s body
instead of leaving it where it lies invokes
symbolic thinking. —B. BOWER

Correction A name was misspelled in
“Tiny Bubbles” (SN: 12/6/03, p. 363). The
University of Michigan cancer researcher
mentioned at the top of the story is Gustavo
R. Rosania.

LETTERS
8 PREPOSTEROUS PROPOSITIONS:
From the Genetics of Homosexuality
to the Benefits of Global Warming
ROBERT EHRLICH
In a follow-up to Nine Crazy Ideas in Science, physics
professor Ehrlich continues to explore the science

behind some ideas that may
seem dubious. This time, he takes
up issues that are controversial
enough to “offend just about
everyone.” Instructing readers on
how to evaluate data, he strips
the politics from debates ranging
from medical matters to global
warming. In the process, he
assesses which ideas have scien-

tific merit and which don’t. A “flakiness rating” is
assigned to each idea. Among the topics covered are
the placebo effect, the supposed myth of choles-
terol, whether people are getting smarter or dumber,
and intelligent design as an alternative to evolution.
Princeton U Pr, 2003, 342 p., b&w photos/illus.,
hardcover, $27.95.

A CENTURY OF INNOVATION:
Twenty Engineering Achievements
That Transformed Our Lives
GEORGE CONSTABLE AND BOB SOMERVILLE
During the past 100 years, society has been trans-
formed by the efforts and magnificent accomplish-
ments of engineers. The National Academy of Engi-
neering celebrates feats such as electricity, the
automobile, radio, television, and computers in this
oversized, brilliantly illustrated retrospective. From

the first flight by the Wright
brothers at Kitty Hawk to the
birth of the Internet, readers
learn the story behind each
great achievement and the
impact these things have on
our lives today. For example,
the harnessing of electricity
facilitated 10 or so other
accomplishments on this list

and spurred economic development of both farm
communities and cities across the United States. The
section devoted to this topic discusses various
methods for generating electricity and illustrates
how electricity is distributed. Diagrams appear
throughout the book, as do time lines tracking devel-
opment of each engineering achievement discussed.
Joseph Henry Pr, 2003, 248 p., color/b&w pho-
tos/illus., hardcover, $45.00.

GALILEO IN ROME: The Rise and Fall
of a Troublesome Genius
WILLIAM R. SHEA AND MARIANO ARTIGAS
Almost everyone is familiar with the 1633 Inquisi-
tion in Rome of Galileo, during which the Catholic
Church condemned him for teaching that Earth is in
motion and revolves around the sun. Shea and Arti-
gas look beyond that event to reveal that Galileo
made six long visits to Rome during his lifetime to
meet with high-ranking members of the Church, as
well as leading scientific and literary figures, in an
effort to become known and accepted. The authors
focus on Galileo’s thinking and stage of life during

each of these journeys. Shea and Artigas are both
noted scholars on the subject of Galileo. Shea holds
the Galileo Chair at the University of Padua in Italy,
and Artigas, a professor of philosophy at the Univer-

sity of Navarra in Spain, is also
an ordained priest with a back-
ground in physics. Their inter-
pretation of the Inquisition is
much more sympathetic to the
Church than many others have
been. The Church’s arguments
are clearly defined, and the
authors show how Galileo’s per-
sonality and approach got him

into hostile situations long before 1633. Jealousy
and contempt on both sides of his relationships
with the Romans came to a head and played a key
role in his trial and sentencing to prison. OUP, 2003,
226 p., b&w plates, hardcover, $28.00.

HOW TO KEEP DINOSAURS
ROBERT MASH
This tongue-in-cheek guide is an entertaining and
informative look at how dinosaurs lived. Geared
toward older children, How to Keep Dinosaurs, is
written as a pet-owner’s manual, but in this case,
the pets are dinosaurs. Profiles of these prehistoric
creatures detail what they eat, how big they get,
where they’re available, what temperatures they

prefer, how to house them,
details of their breeding, and
what to watch out for in
each one’s disposition. Mash
is a noted zoologist and life-
long dinosaur enthusiast
who has a lot of fun specu-
lating what it would be like
to have a stegoceras, which

is touted as a “friendly and inoffensive pet,” or an
anurognathus, which is “ideal for the pond-owner
who wants something more original than ornamen-
tal waterfowl.” Not all featured dinosaurs are so
friendly. The entry for tyrannosaurus encourages
acquisition of insurance and caging of all viewing
points to prevent “spectacular homicides.” Recom-
mended for age 12 and up. Originally published in
the United Kingdom. Weidenfeld & Nicolson,
2003, 96 p., color illus., hardcover, $14.99.

TROPICAL FLOWERING PLANTS:
A Guide to Identification 
and Cultivation
KIRSTEN ALBRECHT LLAMAS
With the scholarship of a botany textbook and the
beauty and how-to advice of a fine gardening book,
this encyclopedia catalogs a wide variety of plants
that thrive in Florida, the Gulf Coast, California, and
Hawaii, as well as in greenhouses everywhere. More
than 1,400 flowering trees, shrubs, vines, and herba-
ceous plants commonly grown in gardens with an

annual low temperature of at
least 20°F are detailed in
these pages. The volume is
arranged alphabetically by
family, each described in an
introduction. Individual
species entries then detail sci-
entific and common names,
origins, range for hardy
growth, dormancy habits,

blooming season, flower and leaf descriptions,
details of where to procure the plant, and require-
ments for moisture, soil, and sun. A color photo-
graph displays each specimen. Timber, 2003,
423 p., color photos/illus., hardcover, $69.95.

Books

HOW TO ORDER To order these books, please contact your favorite bookstore.
Science News regrets that at this time it can’t provide books by mail.

A selection of new and notable 
books of scientific interest
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CROSSWORD
PUZZLE

SCIENCE NEWS CHALLENGE

Across

2. Water repelling (163: 356)

8. Smog generator (163: 166)

9. Sound rebound (163: 252)

11. Arctic terrain computer model 

(163: 314)

13. Einstein’s domain (163: 190)

14. Higher-dimensional orb (163: 378)

16. Toxic flame retardant slated for

phaseout (164: 266)

17. Sperm producers (163: 334)

18. Frictionless flow (164: 262)

Every word required for this puzzle appeared in a Science News article during 2003. If you
need a hint, check the article by going to the volume and page number listed after each clue.

19. Circuitry exploiting electron spins

(163: 118)

23. Sticky stuff (163: 356)

25. Result of thinning hair (163: 403)

27. Ocean predators (163: 68)

29. Waxy rocket fuel (163: 187)

30. Skilled stone workers (163: 235)

33. Congo virus (164: 83)

34. Resp. infection from China (163: 198)

35. No backbone but a great navigator

(163: 4)

36. Radioactive elements (164: 265)

37. Bottom-feeding fish (163: 132)

Down

1. Literally, ear stones (163: 333)

3. High blood pressure (163: 19)

4. Sugar source (164: 29)

5. Transgene-escape crop (164: 233)

6. Defenders in blood (164: 54)

7. Aliens running amok in New Orleans

(164: 344)

10. If chilled in youth, dancing suffers 

(163: 324)

12. Hairs on gecko’s sticky soles (163: 356)

15. Breaking waves (164: 198)

20. Five-unit subatomic particle (164: 3)

21. Detergent target (163: 292)

22. Tree nearly wiped out by fungus 

(163: 282)

24. Gene-influenced reading disorder 

(164: 131)

26. Places for crops (163: 85)

28. Toxic metal found in poultry (164: 259)

31. Memories rest on it (164: 228)

32. Bird that may count eggs before they

hatch (163: 212)

Answers are available online at

http://www.sciencenews.org/

puzzle_answers.asp and will be

printed in the Jan. 3, 2004 issue

of Science News.
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Anthropology 
& Archaeology

Human roots The discoverers of 160,000-
year-old Homo sapiens skulls in Ethiopia
said that their finds underscore humanity’s
evolution in Africa independently of Nean-
dertals (163: 371*).

Primate gene Scientists identified a hybrid
gene that, in their view, contributed to the
evolution of apes and people (163: 115).

Island growers Evidence of banana culti-
vation in New Guinea nearly 7,000 years ago
indicated that agricultural practices spread
from there to Southeast Asia (163: 389*).

First Americans A DNA study suggested
that people first reached the Americas fewer
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Fighting off the viruses
A couple decades ago, if someone had asked whether you’d heard about “that
new virus,” you’d have known that they were concerned about a health threat.
This year, you’d have needed to ask, “Medical or computer?” On both viral fronts,
2003 was eventful. A new viral disease emerged in China, and travelers spread
it around the globe. A series of novel viruses and other cyberpathogens swept
the Internet and invaded computers worldwide, doing more damage than any-
thing like them had done before. 

Science News reported more progress against the biological viruses than against
the computer versions, as scientists identified and characterized the virus for
severe acute respiratory syndrome (SARS), made progress on vaccines for Ebola
virus and rotavirus, and developed more drugs against HIV. In fact, some com-
puter scientists looked to biology for strategies to vanquish their foes.

Here at Science News, we’ve experienced both kinds of virus this year. One writer
was recently bedridden for a week by the nasty flu that’s spreading throughout
the country. And our Web site has suffered from a variety of invaders. We’re
pleased to report that both the writer and the site have returned to health. 

Over the past 8 years, the online version of Science News (www.sciencenews.org)
has grown in popularity. Besides making available articles from our printed mag-
azine, it offers two unique weekly series. Janet Raloff writes about food and
nutrition in “Food for Thought,” and Ivars Peterson contributes items of general
mathematical interest in his “MathTrek” forays.

And now there’s even more. This year saw the launch of Science News for Kids
(www.sciencenewsforkids.org), which is devoted to making science news accessi-
ble to young people. The site provides a weekly helping of timely articles of inter-
est to middle school students, along with puzzles, games, science fiction ideas,
hands-on activities, links to Web resources, and material for teachers and parents.

Because our Web content has become so valuable, we are for the first time
including highlights of it in “Science News of the Year.” Take a peek on pages 409
and 410, then fire up your Web browsers for a firsthand look!

—Julie Ann Miller, Editor and Ivars Peterson, Online Editor

Genetic material extracted from the
bones of prehistoric European Homo
sapiens, or Cro-Magnons, fueled the
controversial theory that people and
Neandertals didn’t interbreed (163: 307*).

SCIENCE
NEWS
Of the year

T H E  W E E K L Y  N E W S M A G A Z I N E  O F  S C I E N C E

Lumps of colorful ochre at an Israeli cave
led investigators to conclude that symbolic
thinking occurred at least 90,000 years
ago (164: 277*). Complex thought probably
arose much earlier, contended a researcher
who explores Stone Age nautical abilities
(164: 248*).

HOW TO OBTAIN FULL ARTICLES This review lists important science stories of 2003 reported in the pages of 
SCIENCE NEWS. The reference after each item gives the volume and page number on which the main article on the subject
appeared (vol. 163 is January–June; vol. 164 is July–December). An asterisk indicates that the text of the item is available
free on SCIENCE NEWS ONLINE (http://www.sciencenews.org). Full text of any article can be obtained for $2.50
from ProQuest (http://pqasb.pqarchiver.com/sciencenews). Back issues are available for $3 each (prepaid). Send
orders to SCIENCE NEWS, 1719 N Street, N.W., Washington, D.C. 20036.

* An asterisk indicates that the text of the item is available
free on SCIENCE NEWS ONLINE (http://www.science-
news.org).
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than 20,000 years ago (164: 84*). A skele-
tal comparison indicated that America’s
first settlers left direct descendants who
lived in Mexico as recently as 600 years ago
(164: 150*).

Got milk Chemical analyses of 6,000-year-
old pot fragments found in England indi-
cated that the vessels once held milk, pro-
viding the earliest uncontested evidence of
dairying (163: 67*).

Silver starters After analyzing soil at a
Bolivian lake, researchers concluded that
silver production in the region began 1,000
years ago, long before the Incas made sil-
ver (164: 198).

Astronomy
Shuttle tragedy The space shuttle Colum-
bia disintegrated minutes before it was
scheduled to land on Feb. 1 (163: 83*). All
seven of its crew members died. Tests
revealed that the shuttle had been doomed
since liftoff, when a piece of loose insulation
punctured a hole in its left wing (163: 308;
164: 21). NASA’s plan to return space shut-
tles to flight next year came under intense
scrutiny (164: 203*). Researchers are work-
ing on more heat-tolerant materials and
designs for vehicles that might ultimately
replace the shuttle (163: 215*).

Dark doings Astronomers found new evi-
dence that a mysterious substance, dubbed
dark energy, is ripping the cosmos apart,
causing the universe to expand at an ever-
faster rate (164: 67*, 227*). The most pre-
cise map of galaxy clusters confirmed that
most of the cosmos is in the dark, con-
sisting of 70 percent dark energy, 25 per-
cent dark matter, and 5 percent ordinary
matter (164: 275).

Precocious cosmos A new portrait of the
infant cosmos pinned down its age with
unprecedented precision, providing new
evidence that the universe began with a
brief but humongous growth spurt and that
the cosmos already contained a plethora
of stars when it was just 200 million years
old (163: 99*). Other evidence indicated
that massive galaxies were in place and
forming stars at a prolific rate when the
universe was less than a billion years old
(163; 51, 139*). 

Alien planets Astronomers found a planet
that’s the closest one known to its parent
star, whipping around the star every 28.5
hours (163: 301). Scientists also discov-
ered the oldest and most distant known
planet in the universe (164: 19*). A star
90 light-years from Earth harbors the clos-
est known multiplanetary analog to our
solar system (164: 174).

Galactic clash A tiny, newly discovered
galaxy being shredded by the gravity of
the Milky Way is our galaxy’s closest
known neighbor (164: 307). 

Strange rain Thousands of alien stars are
raining down on the solar neighborhood
(164: 382).

Violent neighbor The most detailed vis-
ible-light picture ever taken of the heav-
ens revealed that the nearby Andromeda
galaxy has had a much more violent his-
tory than our own Milky Way has had
(163: 291*).

Holey mass Astronomers measured the
mass of the most-distant black hole known
(163: 317).

Farewell, Galileo Out of fuel, the Galileo
spacecraft followed NASA’s plan and ended
an 8-year tour of Jupiter and its moons on
Sept. 21, when it dove into the planet’s dense
atmosphere (164: 196).

Splish splash Using radar-based observa-
tions, planetary scientists obtained the best
evidence yet that Saturn’s smog-shrouded
moon Titan has lakes or oceans of hydro-
carbons (164: 213).

Neptune summer Belying its location in
the deep freeze of the outer solar system,
Neptune may undergo a change of seasons
(163: 325).

Lost and found Astronomers reported
that they had finally found the where-
abouts of most of the ordinary matter in
the universe (163: 174). Other researchers
rediscovered an asteroid that had been
missing since 1937 (164: 277*).

Infrared debut Astronomers unveiled the
first images and spectra recorded by an
orbiting infrared observatory, the newly
named Spitzer Space Telescope (164: 387*).

Warmer, fluffier Pluto Although Pluto has
been receding from the sun for more than
a decade, its atmosphere recently doubled
in size and its temperature increased by
about 1°C (164: 126).

ALL ABOUT MARS
Planetary scientists discovered ice near
the edge of Mars’ south polar cap (163:
45). Melting snow may have sculpted the
recently formed gullies on Mars (163:
116*). The presence of large amounts of
the mineral olivine argued against ancient
oceans or lakes on Mars (164: 301). Scien-
tists deduced that the Red Planet’s core is
at least partially liquid (163: 221). Mars
came closer to Earth than it had in nearly
60,000 years (164: 148).

Using a gravitational zoom lens, scientists
found the hottest, brightest, and most
crowded star-forming region yet
observed (164: 291).

The sharpest images of the sun ever taken
showed surprising details of our star’s
turbulent surface (163: 404*).
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Explosive data Gamma ray bursts may
be even more energetic than scientists had
estimated (163: 180). Astronomers uncov-
ered direct evidence that gamma ray
bursts are linked to the creation of super-
novas (163: 317).

Cosmic blowout Supermassive black
holes at the cores of galaxies can blow
out as much material as they swallow,
creating high-speed winds that seed the
universe with elements essential for life
(163: 214*). 

Sound from a hole Astronomers for the
first time detected sound waves generated
by a black hole (164: 163*).

Behavior
Bad read Scientists identified the first gene
that appears to foster the development of
dyslexia (164: 131*).

Memory clues Experiments suggested that
a common biological mechanism boosts
memories of emotional events and blocks
recall of what happened just before those
events (164: 293*). Other trials showed that
memories of learned skills must be stored
and then restored, with the aid of a night’s
sleep (164: 228*).

Psychotic ties Alterations of genes impli-
cated in producing a protective covering for
brain cells were linked to psychotic symp-
toms in both schizophrenia and bipolar dis-
order (164: 164).

IQ shifts A new analysis found that peri-
odic revisions of IQ tests dramatically
alter the number of students classified in

U.S. schools as being mentally retarded
(164: 259*). Other researchers probed
the biology of intelligence (163: 92) and
the environment’s effect on IQ scores
(163: 293).

Fatal slumber Sleep difficulties were linked
to higher-than-normal death rates from nat-
ural causes among healthy elderly people
(163: 85*).

Child welfare A three-state study indi-
cated that welfare-to-work programs for
poor mothers don’t harm the emotional
health and academic skills of their chil-
dren (163: 149).

Money matters A financial windfall for
Native American families provided evi-
dence that poverty undermines psycho-
logical health (164: 244*). Other studies
suggested that strongly materialistic val-
ues lessen people’s sense of happiness and
well-being (164: 152).

Social survival Older people who fre-
quently help their spouses, friends, and
others showed a survival advantage over
seniors who don’t (164: 51*). Scientists also
reported that a potentially dangerous
change in the immune system occurs in
many elderly people who care for their
incapacitated spouses (164: 5*).

Biomedicine
Hormone quandary Elderly women tak-
ing estrogen and synthetic progesterone
are more likely to have strokes and develop
Alzheimer’s disease than are women not
taking the hormones (163: 341). However,
a drug related to progesterone helps some
women extend their pregnancies (163:

371), and ultralow doses of estrogen and
progesterone boost bone density in post-
menopausal women without producing
adverse effects (164: 133).

Shooting SARS An epidemic dubbed
severe acute respiratory syndrome, or
SARS, developed in China and spread
around the globe. Scientists quickly iden-
tified the responsible virus, deciphered its
genes, and determined how it infects cells
(163: 198, 262*; 164: 341*).

Take heart A technique that employs
bone marrow cells to rebuild heart tissues
showed early success (164: 323*). Mesh
cylinders called stents, used to prop open
coronary arteries, work better when
coated with a drug that inhibits the accu-
mulation of cells (164: 214).

Allergy advance Researchers success-
fully demonstrated the first preventive
drug treatment against peanut allergy
(163: 163*).

Unseen risk An enzyme in the blood-
clotting process appeared to explain heart
attacks in some Viagra users (163: 38*).

Vexing vaccine A federal smallpox-
vaccination campaign stumbled, in part
over concerns that the vaccine’s risks
might outweigh the benefit of better
bioterrorism preparedness (163: 218).
Other research showed that people vac-
cinated decades ago may retain protec-
tion against smallpox (163: 340).

Better shots Vaccines advanced. An exper-
imental vaccine built immunity against
Ebola in monkeys (164: 83*); a new tuber-
culosis vaccine excelled in animal tests (163:
318); a vaccine against rotavirus advanced
(164: 204); and an experimental anthrax
vaccine appeared to stop the anthrax bac-
terium and disable its toxin at the same
time (164: 147).

Anemia cure Using stem cell transplants
and a compound called anti-thymocyte
globulin, researchers in Paris cured 59 of
69 children of sickle-cell disease (163: 29).

Diabetes data Diabetes patients who
adhered to a strict program of blood sugar
control over 7 years showed long-term
heart benefits (164: 14). Researchers
found that one form of an immune system
gene shows up frequently in people with
diabetes or certain thyroid diseases (163:
278) and that the age at which infants
first eat cereal may affect their risk of
developing diabetes (164: 212).

Monkeys demonstrated to scientists for
the first time that a nonhuman species
harbors a sense of fairness (164: 181*).

ADHD BRAINS
An imaging study indicated that distur-
bances in a network of brain regions
that participate in control of attention
and behavior underlie attention-deficit
hyperactivity disorder in kids and teens
(164: 339*).
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Gene gains Scientists tracked down dis-
ease-causing mutant genes, including those
responsible for some cases of atrial fibrilla-
tion, autism and early-aging syndrome
(163: 21, 212, 260).

Good news Giving drugs to babies born to
HIV-positive mothers made the infants less
likely to contract the virus through breast-
feeding (164: 270). Three experimental
AIDS drugs performed well in early tests
(163: 117*). A harmless virus that seems to
keep HIV infections from progressing to
AIDS appeared to occupy key molecular
receptors on immune cells (163: 173).

Bad news The first large test of an AIDS
vaccine failed to shield an at-risk population
(163: 133), and a combination of drugs that
researchers anticipated would work well
against HIV failed to stop the virus reliably
(164: 222). 

Renewed immunity A thymus-tissue
transplant enabled babies that were born
with DiGeorge’s syndrome to develop func-
tional immune systems (164: 69).

Pain pill A protein that heals injured nerve
cells thwarted various forms of chronic pain
in animals (164: 245).

Aging well Having extralarge cholesterol
particles in the blood may promote
longevity, according to a study of very old
people (164: 243).

Blood check Donated blood and organs
should be screened to prevent transmis-
sion of West Nile virus, federal officials
said (163: 253).

Testing testosterone After reviewing
recent studies on the benefits and risks of
treating age-related symptoms with testos-
terone, a medical panel expressed concern
over widespread use of the unproven ther-
apy (163: 296*; 164: 382).

Reading cancers Advances in magnetic
resonance imaging profiling genes’ activ-
ities showed promise in helping physi-
cians identify aggressive prostate tumors
(164: 123*).

Cancer fighters Baldness drug finasteride
showed hints that it could prevent some
cases of prostate cancer (163: 403), and a

potential AIDS drug slowed the growth of
brain tumor cells in lab studies (164: 260*).
Two cancer vaccines fashioned from pro-
teins showed promise (163: 13, 398). 

Kindest cut Research confirmed that sur-
gery to remove diseased portions of the
upper lungs helps some emphysema
patients breathe better (163: 323*).

Pregnancy woes A placental protein was
linked to preeclampsia symptoms, and
the finding may improve detection and
treatment of the disease (163: 147*).
Other research suggested that a natural
compound called asymmetric dimethy-
larginine plays a role in preeclampsia
(163: 293). Also, a study showed that
pregnant women taking nonprescription
painkillers, such as ibuprofen and
aspirin, had an elevated risk of miscar-
riage (164: 115*).

Gut reaction Given as a drug, a protein
fragment called epidermal growth factor
induced remission of ulcerative colitis
(164: 51).

No scope A CT scan worked as well as
colonoscopy in detecting signs of colon can-
cer (164: 355*).

Early warning The amount of calcium in
the coronary arteries and the compound
adiponectin both showed promise as mark-
ers of heart disease in seemingly healthy
people (164: 174, 334). And women who
lose one or more fetuses during early preg-
nancies proved to be about 50 percent more
likely than other women to later suffer heart
disease (163: 157).

Liver protection A new drug prevented the
replication of the hepatitis C virus (164:
276), while gene therapy that induces
infected liver cells to self-destruct dramat-
ically slowed hepatitis C in mice (163: 349).

Alzheimer’s update The drug memantine
slowed the progression of late-stage
Alzheimer’s disease (163: 211). In a lab dish,
the cancer drug imatinib mesylate, also
called Gleevec, reduced formation of the
kinds of plaques found in Alzheimer’s
patients (164: 285). Spinal-fluid concen-
trations of two compounds linked to
Alzheimer’s showed promise as a test of
whether a person has the disease (164: 179). 

Questionable supplement The compound
ephedra provides only modest weight-loss
effects and poses health risks, an analysis of
research showed (163: 237). Another study
found that the weight-loss supplement
Metabolife 356, which contains ephedra,
can cause subtle changes in a person’s heart-
beat (164: 334).

Brain gain Bathing dopamine-making neu-
rons with a natural protein that induces
nerve-fiber growth reversed some of the
symptoms of Parkinson’s disease (163: 245).
Inhibiting the protein cyclo-oxygenase-2
also emerged as a possible way to fight
Parkinson’s (163: 285).

Sour dreams Children who snore fre-
quently were more likely to struggle with
their schoolwork than were children who
rarely snore (164: 173*). Sleep apnea, a
breathing disorder that often accompanies

A new class of experimental drugs that
mimic the actions of the hormone
glucagon-like peptide 1 showed benefits
against type 2, or adult-onset, diabetes.
The drugs are based on a compound first
identified in the saliva of the venomous
Gila monster (Heloderma suspectum).
Glucagon-like peptide 1 revs up and
refurbishes insulin-making cells of the
pancreas and might spawn the growth
of new cells (164: 104).

WHOLE-BODY SCANS DEBATED
Doctors are divided on whether the value of screening the torso
with X rays to find symptomless disease outweighs the costs.
Though the scans’ imaging of lungs turns up plenty of worrisome
spots signifying possible cancers, most of those spots ultimately
prove harmless. Scans focusing on the heart and administered to
people at somewhat elevated risk of cardiovascular disease are
generally considered beneficial (164:184*).
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snoring, perhaps explained why President
William Howard Taft frequently dozed off
(164: 238).

Short supply People lacking a full comple-
ment of blood-filtering nephrons in their
kidneys at birth were found to be at increased
risk of high blood pressure (163: 19*).

Fat chance Research mounted that fat-
derived acids called ketones could help treat
a variety of disorders involving abnormal
cellular metabolism (164: 376).

Botany & Zoology
Enforcer beans In a novel study of part-
nerships between species, researchers found
that soybeans punish root-dwelling microbes
that don’t fulfill their obligation (164: 221).

First impressions In a new wrinkle on how
females develop mate preferences, female
wolf spiders chose males whose courtship
shows resembled displays they had seen
when young (164: 276).

Daddy diligence Bluegill sunfish provided
a tidy confirmation of the prediction that a
dad’s diligence in child care depends on
how certain he is that the offspring are really
his (163: 246).

Splitsville Genetics bolstered the idea that
musical taste, rather than geography, split
Africa’s indigobirds into multiple species
(164: 116). And because a Japanese snail
with a shell spiraling to the right can’t mate
readily with a lefty, scientists concluded that
changes in the single gene that controls shell
direction created a new species (164: 243).

Fig-wasp upset Within what had been a
textbook example of a tight buddy system—
fig species that supposedly each has its own
pollinating wasp—some species team up
with multiple partners (163: 259). 

Wren spots killers For the first time,
researchers found a bird species—Aus-
tralia’s superb fairy-wren—in which the
female often deserts the nest if her own
chicks disappear and a giant imposter, a
young cuckoo, takes their place (163: 206).

Bird smarts New Caledonian crows were
shown to ratchet up the sophistication of
their technology by sharing design improve-
ments—perhaps the first display of this
capability outside of people (163: 182*).
Female coots appeared to tally their eggs
in nests, a rare example of an animal count-
ing in the wild (163: 212).

Sex specific After more than a decade of
work, an international team found the main
gene that separates the girls from the boys
among honeybees (164: 132).

Homing lobsters Spiny lobsters became
the first animals without backbones to pass
tests for the orienteering power called true
navigation (163: 4).

Incubate or bust Bird eggs can catch infec-
tions through their shells, and parent birds
start incubating their eggs as soon as pos-
sible to reduce that risk (164: 189).

Chain links New data supported a hypoth-
esis about a mysterious spike in neurologi-
cal disease in Guam: The food chain—bac-
teria to plants to bats to people— magnifies
the tissue concentrations of a naturally pro-
duced neurotoxin (163: 310; 164: 366).

Cell & Molecular
Biology

Steroid shocker Invertebrates have pro-
teins that respond to estrogen and other
steroids, indicating that this hormonal sys-
tem evolved earlier than previous data had
indicated (164: 180).

Finding phages Microbiologists discovered
that bacteriophages, the viruses that invade
bacteria, have incredible genetic diversity
and abound in oceans and soils (164: 26*).

Cell conversion Controversial studies sug-
gested that cells in bone marrow or the
blood can become a diverse array of cells,
including those of the brain or liver (163: 54,
131*). Cells grown from mouse embryos can
transform into eggs or almost any other
kind of cell (163: 349).

Khan’s legacy A genetic survey indicated
that about 1 in every 12 men in Asia and 
1 in 200 worldwide, harbors a form of the
Y chromosome tied to Genghis Khan or the
men of his armies (163: 91).

Sperm science Studies suggested that ani-
mal sperm follow temperature gradients
and odors as they seek eggs (163: 69, 195)
and that sperm quality deteriorates as men
age (163: 222).

Blood work Platelets, generally considered
simple clotting agents, were found to guide
an animal’s complex immune responses
(164: 54).

Fashion bug A controversial study of the
genetics of different lice forms indicated
that people first wore clothing about 72,000
years ago (164: 118*).

Dog DNA Geneticists deciphered much of
a poodle’s DNA sequence, enabling scien-
tists to compare it with human and mouse
DNA (164: 197*).

Eye-opening debate While genetic studies
revealed that the sense of smell declined in
primates as they evolved better color vision,
scientists continued to debate whether pri-
mates originally depended on that vision
for spotting red leaves or ripe fruit against
a leafy green background (164: 234).

Hear here Scientists showed that it’s pos-
sible to regrow the sound-sensitive cells
within the mammalian inner ear (163:
355*).

Right decision Scientists proposed that an
electric field inside an embryo tells it
whether to place internal organs to the left
or right (164: 187).

Feline finding The discovery of the gene
mutations that produce black cats

Entomologists decided that stick insects
might have done something once thought
impossible: lost a complicated trait, their
wings, in the course of evolution but
recovered it millions of years later (163: 35).
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Scientists cloned a horse and a mule for
the first time, and Dolly the sheep, the first
cloned animal, died (163: 141; 164: 83*).
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prompted discussion of whether the wide-
spread mutations once protected felines
from an infection (163: 147*).

Chemistry
No assembly required Using DNA as a
scaffold, researchers devised a way of cre-
ating carbon-nanotube transistors that self-
assemble in a test tube—a feat that paves
the way for more-complex circuits made
from these nanocomponents (164: 324).

Bone fix To serve as a scaffolding for the
formation of new bone, a polymer material
was adorned with proteins that stimulate
bone regeneration and others that lead to
the dismantling of the scaffolding as new
bone tissue grows (163: 261*).

Unnatural origins Bacteria and yeast cells
were genetically engineered to incorporate
an unnatural amino acid into their proteins,
an advance that may lead to new drugs and
shed light on the origin of the genetic code
(163: 53; 164: 102).

Gecko tape Modeling the sticking proper-
ties of a gecko’s sole, researchers created an
adhesive material that consists of arrays of
microscopic plastic pegs (163: 356*).

Miniature motor A gold plate centered on
the shaft of a multiwalled carbon nanotube
rotated when a voltage was applied, yield-
ing a molecular-scale motor only 300
nanometers long (164: 54). 

Perfect timing A biodegradable polymer
microchip implanted under the skin could
store and deliver multiple doses of medica-
tions at programmed intervals, eliminating
the need for pills and injections (164: 260*).

Danger detection In the wake of the Sept.
11, 2001 attacks, analytical chemists raced
to develop portable sensors capable of
detecting the barest whiff of a chemical or
biological weapon (163: 362).

Plastic memories In pursuit of cheaper
materials for permanently storing vast
amounts of digital data, researchers fabri-
cated a memory device out of electrically
conducting plastic (164: 309).

Refueling rockets Experiments showed
that paraffin wax might someday replace
solid fuel in shuttle booster rockets, pos-
sibly becoming the cheapest, safest, and
most environmentally friendly rocket fuel
(163: 187*).

Anemia begone A synthetic—and poten-
tially more effective—version of the protein
erythropoietin for treating anemia gener-
ated more red blood cells and lasted longer
in the bloodstream than its natural coun-
terpart does (163: 109).

Super threads Fibers made from carbon
nanotubes mixed with an industrial poly-
mer were 20 times as tough as steel wire
and 17 times as tough as the Kevlar used in
bulletproof vests (163: 372*).

Earth Science
Clearing the air Chemical analyses of
Earth’s lower atmosphere showed that the
overall concentration of bromine, a com-
ponent of some potent ozone-destroying
chemicals, has dropped by 5 percent since
peaking in 1998 (164: 118).

Slow turnover Over the past 90 years, ris-
ing water temperatures in Africa’s Lake
Tanganyika have led to dramatic losses of
productivity among the microorganisms
that form the base of the lake’s food chain
(163: 404*).

The fire below In Mali, hot swaths of
ground punctuated by smoking, pot-
holelike features are evidence not of vol-
canic activity but of a layer of peat that
is burning 2 feet below the desert sur-
face (164: 22).

Ebbing floods A new analysis of historical
flood records from central Europe sug-
gested that widespread inundations in that
region have been on the wane for the past
century or so (164: 166).

Saltier water A decrease in precipitation
over the Pacific Ocean north of Hawaii in
recent years has left the ocean there saltier
and has diminished its capacity to soak up
carbon dioxide (164: 101).

Tree pollution Northern pine forests may
exude nitrogen oxides—gases that con-
tribute to smog and acid rain—in quanti-
ties that rival those produced by industry
and traffic worldwide (163: 166*).

Sensing a vibe Scientists suggested that
the network of seismometers that covers
the Los Angeles area could be adapted to
warn of earthquakes in the seconds before
their vibes arrive (163: 276*).

Northern vents An undersea survey along
a midocean ridge beneath the Arctic ice
pack unveiled an unexpected abundance of
hydrothermal activity (163: 37).

Protective blanket A new computer model
suggested that Earth’s thin atmosphere is an
unexpectedly good shield against small
asteroids (164: 36).
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SUPERHYDROPHOBICITY
From polymers and carbon nanotubes,

scientists fabricated self-cleaning materials

dubbed superhydrophobic because water

easily rolls off them and carries away dirt

(163: 132*; 164: 278).

UNDERWATER BALANCING ACT 
Microscopic crystals of aragonite located in
the inner ears of zebrafish control balance
and hearing. During development, special
proteins guide the assembly of these crys-
tals, called otoliths. When researchers
dampened the activity of a gene that codes
for one of these proteins, the otoliths
switched from smooth round (top) to star-
shaped (right) aragonite crystals. Silencing
the gene entirely yielded chunky calcite
crystals (bottom). Fish with modified
otoliths became disorientated and swam 
in circles (164: 301).
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Going down? A geophysicist suggested that
scientists could explore Earth’s inner struc-
ture by sending a grapefruit-size probe to
the planet’s core inside a crust-boring mass
of molten iron (163: 307*).

By grace Global gravity maps compiled
from data gathered by the twin GRACE
satellites in preliminary tests have rendered
old maps obsolete (163: 6*).

Slippin’ slides The flow of five of the six
large glaciers that once fed into Antarctica’s
Larsen A ice shelf has sped up significantly
since that floating ice mass collapsed and
drifted away in January 1995 (163: 149).

Smothering smoke The fires that swept
through Indonesian rain forests late in 1997
seemed to have laid waste to some of the
region’s marine ecosystems (164: 158).

Rivers run to it Increasing fresh water dis-
charges into the Arctic Ocean could disrupt
patterns of deepwater ocean circulation that
affect climate (163: 29).

Magnetic breakthrough Satellites that
happened to be in the right places at the
right time confirmed that proton auroral
spots high in the atmosphere result from
solar wind gushing through a rupture in
Earth's magnetic field and showed that the
breach lasts for hours (163: 381; 164: 372).

Magnetic whirlwinds Field studies showed
that dust devils can produce a small mag-
netic field that changes magnitude between
3 and 30 times per second (163: 94).

Frosty Florida Land-use changes associ-
ated with planting crops in southern Florida

may have slightly increased the risk of the
freezes that farmers hoped to avoid when
they originally moved there (164: 292).

Environment 
& Ecology

Drinking safely New low-cost, at-home
treatments for microbe-contaminated
drinking water could save millions of lives
in developing countries (163: 136, 403*).

Air sickness Studies of outwardly healthy
people showed harmful effects from their
regularly breathing hazy air (164: 72*).

Toxics treaty Countries must reduce or
eliminate the production and use of 16 per-
sistent pollutants, under a United Nations
treaty that went into effect (164: 301).

Puberty hang-up Even low concentrations
of lead in a girl's body may delay her repro-
ductive maturation (163: 408).

Flaming out After studies linked a ubiqui-
tous family of flame retardants to toxic
effects in animals (164: 266*, 269), the U.S.
manufacturer of one of the chemicals vol-
unteered to phase out its production next
year (164: 275*, 294).

Nonstick risks A pollutant shed by non-
stick coatings and surfactants was shown
to kill birds and rats and impair develop-
ment in rodents (163: 355; 164: 142).

Quicksilver skies Certain pollutants can
foster the localized fallout of mercury, a
toxic heavy metal (163: 72*).

Fished out In less than a generation, mod-
ern industrial-scale fishing can exhaust the
edible bounty of a plot of ocean (164: 59*).

Wrong number The primary chemical in
some plastics caused female mice to pro-
duce eggs with abnormal numbers of chro-
mosomes (163: 213).

Count down Scientists linked reduced fer-
tility in men with exposure to chemicals
called phthalates, but not the phthalates
anticipated to cause problems (163: 339*).

Choke hold Oxygen deprivation altered sex
hormones in carp and it might underlie
declines in some other fresh-water fish and
amphibians (163: 132).

Cottoning to Bt Yields from small farms in
India and industrial fields in Arizona
showed the bright side of genetically engi-
neered cotton (163: 85*).

Night shift Women who had worked at
least a few nights a month for many years
appeared to face an increased risk of col-
orectal cancer (164: 13).

Mixed results Tests of genes that might
escape from sunflowers engineered to resist
white mold found little probable impact on
wild plants, but similar tests with sunflow-
ers that make Bt pesticide predicted a sig-
nificant impact (164: 232*).

Cleaned out Trace amounts of the chemi-
cals used to battle bacteria in kitchens and
bathrooms may kill off algae in streams,
with potentially far-reaching consequences,
studies found (163: 196*).

Food Science 
& Nutrition

Medicinal purposes A nip of alcohol can
be therapeutic, but usually not until mid-
dle age (163: 155, 157). 

Fractious vitamin People consuming large
amounts of vitamin A in foods or supple-
ments appeared more likely to suffer hip frac-
tures than were people who ingested more-
modest amounts of the vitamin (163: 52*).

Food soothies Chronic stress might drive
people to consume comfort foods because
excess abdominal fat can soothe the brain
(164: 165*).

Brain food As little as one serving of fish
per month offered some protection against
the most common form of stroke (163: 46).

Soy clues A compound from soybeans that
have been damaged or stressed interfered

Analyses of minerals called zircons in
Utah sandstones suggested that much of
the material in several thick layers
originated in the Appalachians (164: 131).
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U.S. scientists are looking for means to
contain invasive environmental threats,
including tiny greenhouse frogs, nonna-
tive garden plants, and Asian termites
(163: 11*, 232*; 164: 344*).
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with estrogen activity, suggesting new
breast-cancer drugs (164: 302).

Cowed not As Canadian health officials
investigated a domestic case of mad cow
disease, researchers were working on the
next generation of defenses against the
brain disease in animals and people
(163: 340*).

Supplementary risks In animal tests, an
herbal extract called black cohash that some
women use to relieve symptoms of
menopause increased the likelihood that
breast cancer cells would spread (164: 62).

Cancer threat diminished A study found
it unlikely that people develop cancer from
eating foods containing acrylamide, a
building block of many plastics (163: 84).

Mathematics &
Computers

Disguised spheres A Russian mathe-
matician offered a proof of the Poincaré
conjecture, a question about the shapes of
three-dimensional spaces, but it remained
unclear whether the proof is solid (163:
259, 378*).

Ideal justice A mathematical analysis sug-
gested that the current U.S. Supreme Court
of nine judges behaves as if it were made up
of 4.68 “ideal” justices who always make
their decisions independently (163: 405*).

Small world A large-scale study of e-mail
users supported the notion that one per-
son on the planet can reach any other per-
son through a chain of about six social ties
(164: 103*).

Shape of space The debate over the shape
of space took some new twists with the math-
ematical analysis of satellite snapshots of the
universe’s temperature waves (164: 296).

Digital cells Researchers geared up to engi-
neer cells with computer programs hard-
wired into DNA (163: 267*).

Knotty calculations An alternative
approach to quantum computing took
advantage of space-time knots and braids
(163: 124*).

Infinite wisdom A mathematician pro-
posed a new approach to resolving a long-
standing question about infinite sets of
numbers (164: 139).

Best guess Economists explored the use
of betting markets as tools for predicting
the consequences of policy decisions by a
government, a corporation, or another insti-
tution (164: 251*).

Eye contact New software and hardware
for implementing attentive systems showed
promise in improving human-computer
interactions (163: 279*).

Paleobiology
Fertile ground Sediment samples from
New Zealand and Siberia yielded bits of
DNA from dozens of animals and plants.
Some 400,000-year-old snippets were
traced to a specific plant species (163:
244*).

Three species no moa? Analyses of
genetic material from fossils of large, flight-
less birds called moas suggested that three
types of the extinct creatures may not have
been separate species after all (164: 84).

Daytime travelers The wide brims that
some ancient trilobites grew over their eyes
strongly suggested that at least some species
of the aquatic creatures were active during
the daytime nearly 400 million years ago
(164: 221).

Family meal Analyses of the gnaw marks
on bones of Majungatholus atopus, a car-
nivorous dinosaur, indicated that the crea-
tures routinely fed on members of their own
species (163: 211*).

Special dung Researchers extracted DNA
from cells preserved in the desiccated dung
of an extinct ground sloth. Analysis of the
genetic material may identify the creature
as a new species (164: 19).

Gummy web A look inside a piece of 
130-million-year-old amber revealed a thin
filament of spider silk with sticky droplets
that look just like those produced by mod-
ern spiders (164: 141).

Winging south A tiny fossil collected
about 500 kilometers from the South
Pole indicates that Antarctica was once
home to a type of fly that scientists pre-
viously thought had never inhabited the
now-icy, almost insectfree continent
(163: 292*).

Physics
Gimme five! New finds forced theorists to
reexamine models of interaction among
fundamental particles called quarks. Pre-
viously found only in twos or threes, quarks
turned up in possible four- and five-parti-
cle groupings at several accelerator labora-
tories (164: 3*, 245*, 381). New evidence
also turned up for unexpectedly light quark
combinations (163: 333). 

Supermolecules Physicists induced clouds
of trapped, ultracold molecules to form
Bose-Einstein condensates. This state of
matter, in which all particles are in the same
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Imagine guinea pigs the size of a bison.
Scientists did just that when they
analyzed the fossilized remains of the
world’s largest known rodents, which
browsed on the riverbanks of Venezuela
about 8 million years ago. The front and
rear limbs of a nearly complete skeleton
suggest that the 740-kilogram creature
rested on its haunches and manipulated
food with its front paws (164: 179*).

Many herbal-product makers aren’t
maintaining quality control, prompting the
Food and Drug Administration to propose
rules that mandate good manufacturing
practices for the industry (163: 359*).
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quantum state, had been achieved only with
atoms (164: 324*). 

Matter’s momma? An analysis of particle
collisions inside an accelerator strength-
ened indications that those impacts briefly
recreated a fiery soup of matter that per-
meated the universe just after the Big Bang
and then condensed into the bulk of sub-
atomic particles known today (163: 387*).

Ups and downs Landmark particle-accel-
erator experiments provided physicists with
long-sought data needed to better under-
stand up and down quarks, the building
blocks of ordinary matter (163: 227*).

One-atom laser Sandwiched between mir-
rors and stimulated by intense light, a sin-
gle, ultracold cesium atom let loose its own
infrared laser beam, which was the most
orderly beam of laser light ever produced
(164: 181*). 

Doppler toppler After 60 years of anticipa-
tion, experimenters finally created an inverse
Doppler effect, an increase in the frequency
of an electromagnetic wave, rather than the
usually observed decrease in frequency, from
a receding source (164: 358).

Spin doctored Using electrical signals to
manipulate a magnetic property of elec-
trons known as spin, researchers took a
major step toward a new type of spin-based
electronics and, possibly, toward comput-
ers that exploit the strangeness of quantum
mechanics to do calculations (163: 118). 

Humpty-dumpty The first measurements
of how people’s bodies scatter sound
waves indicated that, acoustically, a
human body resembles an elongated
chicken egg (164: 308*). 

Crack stoppers Recognizing that cracks
stretch rather than propagate in some rub-
bery solids, researchers developed a new the-
ory of failure resistance for stretchy materi-
als such as skin and adhesives (163: 261). 

Molecular command A technique that
triggers specific vibrations in individual
molecules enabled scientists to sever
selected bonds in those particles and to
make some molecules slide along a surface
or pop free of it (163: 339). 

Warm, slow light By dramatically slowing
laser pulses in a room-temperature ruby,
researchers brightened prospects that slow-
moving or even stopped light may attain
practical use in optical communications or
other applications (163: 252). 

Technology
Performing paper New types of liquid-
based pixels that can rapidly change color
may ultimately serve as building blocks for
full-color video images on flexible electronic
paper (164: 195*). 

Cereal-box lasers Refinements to a poly-
mer-imprinting technique enabled
researchers to create little plastic lasers,
which may be a step toward dirt cheap
laser-based sensors and communications
gadgets (164: 53*). 

Hocus focus The advent of unconventional
lenses that first garble images to ultimately
make them better for computer processing
has led to finer-focused images than tradi-
tional lenses can offer and to extraordinar-
ily efficient new ways to extract informa-
tion, such as enemy troop movements, from
optical data (163: 200*). 

Tailored titanium Theory-based calcula-
tions replaced trial and error in the devel-
opment of titanium-based alloys that have
many qualities far superior to those of
previously known alloys (163: 243*).

Keep on truckin’ In a potential boon to
automated management of crowded high-
way networks, a new method of tracking
trucks with in-road sensors turned out to be
an exceptionally fast way to detect the onset
of traffic jams (163: 150*).

Food for Thought

See no peanut Some baby lotions and
creams can trigger immune reactions in
infants that result in serious food allergies
months later (www.sciencenews.org/
20030315/food.asp).

Chipped beef Engineers have developed
sophisticated wireless monitoring packages
to relay health and geographic data from
livestock out in the pasture (www.science
news.org/20031004/food.asp).

Eyes wide shut When blindfolded, obese
volunteers ate one-quarter less food—with
no loss in satisfaction (www.science
news.org/20030208/food.asp).

C-minus In children, exposure to even a lit-
tle secondhand smoke significantly
depressed concentrations of vitamin C
(www.sciencenews.org/20030118/food.asp).JÄ
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Scientists probing the origins of
superfluidity, or frictionfree flow, found that
an accumulation of just seven atoms of
liquid helium appears sufficient to trigger
that exotic state (164: 262).

A simple method of interleaving ultrathin
layers of positively and negatively charged
materials yielded novel coatings for uses
ranging from food preservation to energy
production (164: 91*).

ONLINE
SCIENCE NEWS

SQUISHY CERAMIC
Titanium silicon carbide, a little-studied

ceramic, was found to spring back fully from

intense compression rather than to shatter,

as most ceramics do (163: 141).
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Spying eyes The use of satellites to moni-
tor the planting and any spread of genetically
engineered crops showed promise (www.sci
encenews.org/20030830/food.asp).

Forget-me-not diet A nutritious dietary
supplement appeared to prevent middle-
age forgetfulness—at least in rats (www.sci
encenews.org/20031122/food.asp).

MathTrek
Prime record A computer search turned up
the 40th Mersenne prime. It’s a 6,320,430-
digit behemoth that now holds the record as
the largest known prime number (www.sci
encenews.org/20031206/mathtrek.asp).

Faulty randomness Researchers provided
new mathematical insight into why certain
random-number generators give wrong
results in some computational experiments
and simulations (www.sciencenews.org/
20030927/mathtrek.asp).

Even larger The Goldbach conjecture—
every even number larger than 2 is the sum

of two prime numbers—has been verified
up to 6 x 1016 (www.sciencenews.org/
20031011/mathtrek.asp).

Shape superformula A new, simple equa-
tion generates a wide variety of appealing
and biologically relevant  shapes (www.sci
encenews.org/20030503/mathtrek.asp).

Election reversal In votes involving three
or more candidates, many election proce-
dures can produce the same result when
voter preferences are reversed (www.science
news.org/20031018/mathtrek.asp).

Electronic paper Changeable ink and
battery-powered paper could eventually
make textbooks lighter and bring video
newspapers into daily use (www.science
newsforkids.org/articles/20031203/Fea
ture1.asp).

Dinosaur growth Learning how fast
dinosaurs grew may clarify their link with

birds (www.sciencenewsforkids.org/arti
cles/20031126/Feature1.asp).

Defying gravity A gecko’s remarkable
grip on walls and ceilings suggests new
types of sticky materials (www.science
newsforkids.org /articles/20031119/
Feature1.asp).

Virtual reality Computer technology that
puts kids in a cartoon classroom may help
children with attention disorders learn to
pay attention (www.sciencenewsforkids.org/
articles/20031022/Feature1.asp).

Counting crows Animals that can
count or find quick routes to a goal have
taught scientists a thing or two about
how to handle numbers (www.science
newsforkids.org/articles/20031008/
Feature1.asp).

Venom delivery Poisonous snakes appear
to control the amount of venom that they
inject into their victims  (www.science
newsforkids.org/articles/20030903/
Feature1.asp).

Sky dust Dust raining down from space
and Earth’s atmosphere provides informa-
tion about weather patterns, pollution, and
the origin of the universe (www.science
newsforkids.org/articles/20030813/
Feature1.asp).
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