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astronomy and physics (see Nature 416,
775;2002).

The roadmap’s top two recommenda-
tions for ‘Einstein Great Observatories’
were also ranked highly in the decadal
review. These are the Laser Interferometer
Space Antenna (LISA), a European-US
space-based array designed to detect
gravitational waves, and Constellation-X,
a cluster of X-ray telescopes that would
conduct high-resolution spectroscopy of
energetic objects, including black holes.

The smaller, more focused Einstein
Probes would be proposed and managed
by scientists outside NASA, and would be
launched every three to four years. The
first three candidate missions cited in the
roadmap are a Dark Energy Probe, an
Inflation Probe to study the remnant
radiation from the Big Bang, and a Black
Hole Finder Probe.

Agency scientists and roadmap team
members have already begun briefing
Washington policy-makers on the plan,
which would need funding beyond
NASAs current $3.6-billion annual
budget for space science. All are well
aware of the need to sell the new
initiative. Public communication is
“absolutely critical to winning support
for Beyond Einstein”, Kinney told the
advisory meeting.

But space scientists are confident that
the programme can deliver both cutting-
edgescienceandample publicenthusiasm.
“Thesearesexytopics,” says Rocky Kolb, an
astrophysicist at Fermilab in Batavia, 1lli-
nois, who chairsthe SEU subcommittee. m

Paper trail reveals references
go unread by citing authors

Philip Ball
Many of the references cited in scientific
papers have not been read by the authors
citing them, according to an analysis of how
errors in citations propagate through the
literature.

It isn't easy to establish directly — and
truthfully — whether citations have been
read. So Mikhail Simkin and Vwani Roy-
chowdhury, two electrical engineers at the
University of California, Los Angeles, decid-
ed to estimate author diligence by checking
how often errors in citation lists are passed
on through other papers. They reckon that
scientists who have looked up and read a
paper they want to cite are unlikely to mis-
print it in their own articles. The pair con-
cluded that four out of five authors had not
donetheirhomework (M. V. Simkinand V. P.
Roychowdhury Preprint cond-mat/0212043
http://xxx.lanl.gov; 2002).

Simkin and Roychowdhury tracked all of
the citations of a seminal 1973 paper on
condensed-matter physics (J. M. Kosterlitz
and D. J. Thouless J. Phys. C 6, 1181-1203;
1973). They looked at 4,300 citations of this
paper and found that mis-citations of it were
oftenidentical to each other.

The probability of the same misprint
occurring twice by chance is very small, so
Simkin and Roychowdhury conclude that
these errors are usually propagated by the

reference being copied from someone else’s
citation list. The most common misprint
appeared 78 times.

Based on the number of distinct misprints,
the two researchers estimate that only 22—-23%
of citations followed from a reading of the
original paper. And they postulate that this is
typical of the scientific literature asawhole.

Others agree that lazy citation is a real
issue. Sidney Redner, a physicist at Boston
University who has studied citation statis-
tics, says that he thinks the latest estimate of
original reading may be on the low side. “I
might have guessed at about 50%,” he says,
but he agrees with the qualitative conclusion
that many citationsare unread.

How much does it matter? The Office of
Research Integrity (ORI) at the US health
department has recently drawn criticism for
probing into this kind of practice, which is
considered by some to be a kind of low-key
misconduct (see Nature 420, 253; 2002). If
the problem is as widespread as the new
study implies, it becomes harder to dismiss.

“I think it’s very serious,” says Kay Fields
of the ORI, although she sees it as a matter
of negligence rather than misconduct. Fields
points out that failure to consult the original
source can also propagate misconceptions
about what the source’s conclusions actually
are. “It's poor research practice, for sure,”
she says. n

Radar array tests the atmosphere at pole position

David Cyranoski, Tokyo
A three-metre radar antenna was among the
equipment carried by Kaoru Sato as she set
off for the South Pole late last month. Sato,
who is based at the National Institute of Polar
Research (NIPR) in Tokyo, will do a pilot
assessment for a project that could make the
Antarctic home to 1,000 such antennas set up
inacircular array some 160 metres across.

The array would fill a major gap in our
knowledge of the atmosphere, supporters of
the project say. Already, radars around the
world provide valuable data on phenomena
such as atmospheric energy transfers.
Researchers use the arrays to transmit radio
waves. They then read their reflections to
establish fluctuations in temperature,
electron density and wind turbulence.

Such data offer information on how
the different levels of Earth’s atmosphere
interact with each other and with the
planet’s climate — an important component
in the study of global climate change and in

594

understanding global weather circulation.
But according to Masaki Ejiri, head of the
NIPR project, global models badly need
more information about such patterns in
the little-studied region of the South Pole’s
atmosphere. “The unknowns far surpass
those anywhere else,” he says of the area.

A better understanding of energy transfer
in the atmosphere will also help to answer
several other questions, Ejiri says, including
whether the current improvement in the

Japan’s antenna project aims to shed light on the
South Pole’s atmosphere, including the aurorae.

ozone layer’s condition is likely to be short-
lived, and how aurorae affect temperatures
in the middle atmosphere.

But Sato’s bold mission won't be easy to
complete. On current estimates, the circular
array would consume more power than
Japan’s entire South Pole research base, says
Toru Sato, Kaoru’s husband and an engineer
at Kyoto University. Sato believes he can
reduce this energy consumption by half.

Other technical problems remain to be
solved. One is ensuring that the equipment
can withstand the low temperatures in the
region. Another is interference with the
radar signal by other radio waves. Sato’s
work with the single antenna will seek to
measure this extraneous ‘noise’ with a view
to figuring out how best to neutralize it.

But the project’s biggest long-term
challenge is to win the tens of billions of yen
itwould cost to build. Ejiri says that he is
“convinced that the project is valuable
enough to overcome these difficulties” ]
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