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initiate fusion.
“They’re saying,
‘We understand
what’s going on in-
side the bubble,’
and if this is what
you believe the sci-
ence is, you should
be suspicious of
the Taleyarkhan
paper,” says Crum.
The authors of that
paper could not be
reached for com-
ment. But for now,
at least, skeptical
voices rule the acoustic waves.

—CHARLES SEIFE

No nukes? Sonolumi-
nescent bubbles look
bad for fusion.

CLIMATE PREDICTION

Signs of Success in
Forecasting El Nifo

El Nifio, the sleeping giant of climate, awak-
ened earlier this month, according to gov-
ernment scientists. Six months ago, those
same researchers went out on a limb when
they recognized stirrings around the Pacific
as likely signs that El Nifio’s warming of
tropical waters would soon return after a
4-year absence. Their early-January forecast
appears to be holding up; if the warming
trend continues, El Nifio’s often disastrous
weather shifts around the globe should crest
around the end of the year. A full year’s
warning of El Nifio’s peak would be much
better than forecasters achieved last time.
But soon will come the next test: Will this
El Nifio develop into a weak-to-moderate
warming this winter, as now predicted, or
another barnburner like last time?

El Nifio forecasting has a long and
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Pacific warming for the first time in 1986,
but forecasters’ optimism was short-lived. It
was only with the 1997 super—El Nifio that
human and computer forecasters had some
measure of success, and even then they were
criticized for a months-late alert and gross
underestimation of the event’s huge scale
(Science, 13 October 2000, p. 257).

This time around, some forecasters seem
to have gotten the onset of El Nifio right. At
the National Weather Service’s Climate Pre-
diction Center (CPC) in Camp Springs,
Maryland, meteorologist Vernon Kousky
and a half-dozen colleagues put out a
monthly “diagnostic discussion.” Their Web
site report” sorts through observations from
ships, islands, satellites, and buoys across
the Pacific and evaluates forecasts from
more than a dozen models run by CPC and
others. Last fall, while most of the tropical
Pacific was at near-normal temperatures, the
CPC group started talking about a warming
trend that would likely continue into 2002,
although as a group the models dithered
from month to month between calling for
normal and somewhat warmer conditions.

On 9 January, while the crucial central
tropical Pacific was still normal, the CPC
group came out with its first solid predic-
tion: “It seems most likely that warm-
episode conditions will develop in the tropi-
cal Pacific during the next 3—6 months.”
That didn’t contradict the majority of model
forecasts, and it fit what CPC researchers
had been seeing in the changing circulation
of atmosphere and ocean.

Not everyone agreed, however. “A lot of
us felt they were too quick” to call for an
El Nifio, says meteorologist Anthony Barn-
ston of Columbia University’s International
Research Institute for Climate Prediction
(IRI) in Palisades, New York. On its public
Web site,’ the IRI group started in January
with a 60% probabil-
ity of an El Nifio de-
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At the same time, the
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Good call. Early this year, government scientists correctly predicted an
El Nifio warming while the tropical Pacific was still near normal.

checkered history. In the 1960s and even
early *70s, monitoring of the tropical Pacific
was so spotty that full-blown El Nifios could
pop up around Christmastime without warn-
ing. A simple model of tropical Pacific
winds and currents successfully predicted a

warmth next winter.
“Overall, the models
are doing better this
time around,” says
Barnston, who main-

* www.cpc.ncep.noaa.gov/products/analysis_
monitoring/enso_advisory/index.html

T iri.columbia.edu/climate/ENSO/currentinfo/
QuickLook.html

* iri.columbia.edu/climate/ENSO/currentinfo/
SST_table.html

1 ScienceScépe

Museum Stays Nanjing city officials
have agreed to revise plans for boosting
tourism to accommodate a science mu-
seum being built by the Nanjing Institute
of Geology and Paleontology.

The institute, part of the Chinese
Academy of Sciences, spent 4 years win-
ning approval for a three-story, $3.6 mil-
lion museum that would display fossils
and other artifacts. But in February, city
officials ordered the institute to halt
work on the building, to be completed
next year, because it interfered with
plans to enhance a nearby 1400-year-old
Buddhist nunnery (Science, 24 May, p.
1379). Last month the city backed off,
however, saying it will develop new beau-
tification plans that take the museum
into account.

Yang Qun, deputy director of the insti-
tute, says he's “glad that the government
has reiterated its support” for the museum.

NIMH Short List The search is wind-
ing down for a new director for the Na-
tional Institute of Mental Health (NIMH),
which has lacked a permanent leader
since Steven Hyman returned to Harvard
in December 2001. A search committee
has forwarded four names to National In-
stitutes of Health (NIH) director Elias
Zerhouni, sources tell Science. They are
Edward Scolnick, executive vice president
for science at Merck & Co. Inc.; Thomas
Insel, a former NIMH researcher who is
now at the Yerkes Regional Primate Re-
search Center at Emory University in At-
lanta (see p. 506); Dennis Charney, who
leads NIMH's intramural program on anx-
iety disorders; and David ). Kupfer of the
University of Pittsburgh.

The front-runner is said to be Scolnick,
a former NIH cancer researcher now on
NIMH’s advisory council. But rejoining the
government would mean a hefty pay cut.

Forgive and Take In an unusual deal,
Russia has agreed to forgive $98 million in
Armenian debt in exchange for control of
four state enterprises, including a pair of
scientific institutes. The biggest prizes are
the Hrazdan thermal power station and
the Mars joint-stock company, a circuit-
board manufacturer. But the inclusion of
two Yerevan-based electronics research
labs irks some observers. “This is a new
form of neocolonialism,” grouses an offi-
cial of a science foundation in Yerevan.
The parliaments of both countries are ex-
pected to ratify the deal this fall.

Contributors: Andrew Lawler, Jocelyn
Kaiser, Ding Yimin, Richard Stone
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tains a summary plot of model forecasts.?
“Quite a few anticipated the onset, and we
had only a few real losers.”

The computer models might be doing bet-
ter, but they haven’t won the day yet. Kousky
attributes his group’s success to “a combina-
tion of more experience [watching El Nifios
develop], 2 decades of research, and the ob-
servation network [the National Oceanic and
Atmospheric Administration] and NASA
have invested in. We look to the models to
confirm what we’re seeing in our monitor-
ing.” What they’re seeing now is enough
warmth in the central tropical Pacific (a 3-
month sea-surface temperature average 0.5°C
greater than normal) to justify declaring the
early stages of an El Nifio. They also see only
enough heat stored around the Pacific to an-
ticipate weak-to-moderate warmth this win-
ter. Time will tell. ~RICHARD A. KERR

SUPERCONDUCTIVITY

Stripes Theory Beset
By Quantum Waves

A new explanation of how high-temperature
superconductors get their stripes could upend
a controversial theory of how some of the
materials conduct electricity without resis-
tance. According to the “stripes” theory, elec-
tric charges within copper-and-oxygen—
based superconductors collect in long lines,
and pairs of charges then glide along these
stripes unhindered. The scenario recently got
a boost when experiments tripled the number
of so-called cuprate superconductors sporting
these apparent stripes (Science, 15 March, p.
1992). But now physicists at the University
of California (UC), Berkeley, suggest that
cuprate stripes might be an illusion. In a pa-
per published online this week by Science
(www.sciencexpress.org/cgi/content/abstract/
1072640), they show how the stripes in one
material might be a subtle effect of overlap-
ping quantum waves of electric charge.

The material is bismuth strontium calci-
um copper oxide, abbreviated BSCCO and
nicknamed bisco. The new results do not
rule out charge stripes in BSCCO, but they
show that stripes are not needed to explain
the undulations earlier researchers spotted
on the surface of the material, says Juan-
Carlos Campuzano, a physicist at the Uni-
versity of Illinois, Chicago. “These experi-
ments were touted as the proof for stripes,”
Campuzano says. “Well, that proof will have
to come from somewhere else. One does not
require stripes to explain the patterns seen in
these experiments.” Proponents of stripes,
however, say the UC Berkeley team’s data
contain evidence of stripes that the experi-
menters themselves have overlooked.

On one issue all agree: Those data give
the best look so far at BSCCO’s electrical
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properties. To get them, J. C. Séamus Davis
and his UC Berkeley colleagues studied the
surface of a single crystal of BSCCO with a
tiny, fingerlike electrical probe called a scan-
ning tunneling microscope (STM). As they
slowly moved the probe across the surface,
the current between the tip and the material
rose and fell in ripples—a pattern that other
researchers had ascribed to stripes of charge
lying just beneath the surface.

Going beyond the earlier studies, the UC
Berkeley researchers found that as they var-
ied the voltage between tip and surface,
the spacing of the ripples changed. That
shouldn’t happen if stripes were causing the
ripples, they argue. Instead, the spacing
would stay the same regardless of the voltage
—much as the spacing of the pickets in a
fence feels the same no matter how hard you
press when running your finger over them.
Moreover, Davis and colleagues found that
the spacing varied just
as it would if the rip-
ples sprang from a
quantum wave of
electrical charge, re-
flecting off an imper-
fection in the crystal
and then interfering
with itself to produce 1
peaks and valleys.
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role. Contrary to what Campuzano’s data pre-
dict, Kivelson says, the spacing of Davis’s
ripples appears to stop changing as the volt-
age between tip and sample decreases toward
zero. That suggests the wave phenomenon
fades and stripes emerge at very low volt-
ages. If such subtle signs of stripes are there,
Davis and colleagues should find them as
they push forward with their technique.
Meanwhile, a fresh challenge to the
stripes model comes from a different direc-
tion. On page 581, Peter Abbamonte and col-
leagues at the University of Groningen in the
Netherlands and Oxxel GmbH in Bremen,
Germany, report a new x-ray scattering tech-
nique that should be especially sensitive to
charge stripes. The researchers zapped a film
of superconducting lanthanum copper oxide
(LCO) with x-rays tuned so they’d be ab-
sorbed in regions where the LCO contained
extra electrical charge. That would cause the
x-rays to reflect in a
way that revealed the
presence of charge
stripes. The researchers
saw no evidence of
such an effect.
Unfortunately, the
samples Abbamonte
and colleagues exam-
ined are not quite like
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leagues had taken by their stripes, says John
another technique, peaking through. Davis Tranquada of Brook-

which showed just
which wavelengths
and energies such

Bumps on the right
signal stripes—if
they're there.

waves might have in
BSCCO. The two types of data agree nearly
perfectly, Davis says.

Davis acknowledges that stripes might
still appear under other conditions—if
BSCCO were exposed to a magnetic field,
say, or if its composition were changed. But
quantum waves explain all the ripples
the researchers see in this experiment, he
says: “Ockham’s razor says that this is all
that’s necessary.”

Yet some researchers argue that the UC
Berkeley group shaved away the stripes in its
own data. The STM readings also show small
signs of ripples whose spacing does not
change with voltage, says Aharon Kapitulnik,
a physicist at Stanford University in Palo Alto,
California, who previously studied BSCCO
with an STM and says he saw stripes. In plots
where Davis and colleagues see only one
peak that moves as the voltage changes, he
sees a second that doesn’t (see figure). “It’s in
their own data,” Kapitulnik says.

Steven Kivelson, a physicist at the Uni-
versity of California, Los Angeles, thinks
both waves and stripes might be playing a

haven National Labora-
tory in Upton, New
York. Thus it’s hard to

2. know whether there
should have been stripes
3. for the Dutch-German

researchers to see. “Be-

AR cause it’s a new tech-

Kagiuieh nique, it would be useful

1 'j to calibrate it on one of

f\/l\ the exact same materials

2 where we have evidence

for stripes,” he says. Ab-

3, % bamonte, now at Cornell

University, says he’s cur-

rently trying to do just

that by studying samples in which Tranquada
spotted stripes in 1995.

Even if all cuprate superconductors have
stripes, physicists still have to determine
whether they really work the way the stripes
theory predicts, Tranquada says. That could
be an even tougher job than reconciling con-
tradictory results and interpretations of the
data, and it might keep physicists reading
between the lines for some time to come.

—ADRIAN CHO

Adrian Cho is a freelance writer in Grosse Pointe
Park, Michigan.
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