
David Cyranoski, Tokyo
Neutrino physicists around the world have
been stunned by an accident at Japan’s Super-
Kamiokande experiment. The damage will
put ‘Super-K’ out of action for at least a year,
delaying several research projects.

Super-K consists of a tank filled with
50,000 tonnes of water, buried deep under
Mount Ikena, some 240 kilometres north-
west of Tokyo. Neutrinos from the Sun and
from supernovae, and those formed when
cosmic rays strike the atmosphere, barely
interact with matter. But on the rare occa-
sions that they collide with electrons, such as
those in water molecules, they emit flashes of
blue light known as Cerenkov radiation.
These can be detected by sensors called
photomultiplier tubes (PMTs).

The walls of Super-K were lined with
11,200 PMTs. Since August, the tank had
been drained for maintenance. But on 12
November, as it was being refilled, many of
the PMTs imploded. “This has shaken the
neutrino physics community,” says Francis
Halzen of the University of Wisconsin in
Madison.

Researchers familiar with such projects
say that the pressure of the water may have
burst one of the lower sensors, sending shock
waves into neighbouring PMTs and bringing
about a chain reaction. About 7,000 of the
PMTs shattered, and technicians are now
conducting tests to see how many of the
remaining PMTs are still functioning.
Although the accident also appears to have
produced a small crack in the tank’s lining,
resulting in minor leakage, this is expected to
require only minor repairs.

Yoji Totsuka, director of the Kamioka
Observatory, which runs Super-K, and head of
Tokyo University’s Institute for Cosmic Ray
Research, is urgently attempting to determine
the cause of the disaster. He is also trying to
reassure international collaborators. “We will
rebuild the detector. There is no question,”
reads a message on Super-K’s website. The
education ministry, which oversees the facility,
has promised support, but says it will not ask
for special funds. This means that the costs of
the repairs — estimated at between US$10
million and US$30 million — will have to be

taken from other projects.
The PMTs used at Super-K were made by

Hamamatsu Photonics. At more than 50 cen-
timetres across, they are twice the diameter 
of PMTs at most other neutrino facilities. 
Totsuka acknowledges that the sensors’ large
size may have made them more fragile. But he
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argues that the choice was justified by their
improved sensitivity. “The advantage is obvi-
ous if you consider the results coming out of
the experiment,” Totsuka told Nature.

In 1998, Super-K produced the long-
awaited, ground-breaking evidence suggest-
ing that neutrinos have mass. But its work is

Implodingdetectors shatterplans
for Japan’s neutrino experiments

Down to Earth
Europe gets tough
over spending on
space projects

p383

Bleak outlook
Dispute over website
leaves Genome
Database faltering

p384

Sinking feeling
Research projects for
carbon sinks get
under way

p385

Fetal attraction
Boost for
transplants to 
treat Parkinson’s

p386

David Adam, London
Britain’s cloning regulations have been
thrown into chaos by a court ruling that it is
not illegal to create a cloned human baby. In
a judgement on 15 November, the High
Court ruled that existing laws do 
not cover cloned embryos because they are
not formed through fertilization. The
government says it will appeal, and is also
considering emergency legislation.

Earlier this year the 1990 Human
Fertilisation and Embryology Act was
amended (see Nature 409, 5; 2001) to allow
research into using human embryonic 
stem (ES) cells to grow replacement tissues.
This was intended to include cloned
embryos, to allow work on ‘therapeutic’
cloning, which holds the prospect of
growing grafts perfectly matched to
individual patients. No one has yet applied
to the Human Fertilisation and Embryology
Authority (HFEA) for a licence to conduct
such research, but the law has been praised
by stem-cell researchers for appreciating the

difference between therapeutic and
reproductive cloning.

The new ruling — on a case brought by
the ProLife Alliance, which opposes ES-cell
research — means that the HFEA no longer
has the jurisdiction to award such licences.
It effectively leaves human cloning
completely unregulated. Severino Antinori,
the Italian fertility expert who claims that 
he will clone human babies, says he now
wants to relocate to Britain.

The court’s decision will not have an
immediate impact on British ES-cell
researchers, as they are currently working
with cells isolated from embryos created 
by in vitro fertilization. But they say it is
important that the cloning regulations 
are restored. Austin Smith, director of the
Centre for Genome Research at the
University of Edinburgh, said in a statement
that if the court has “identified a loophole
that would permit the creation of children
by reproductive cloning, it is essential that
such a loophole be blocked”. n

Loophole legalizes human cloning

Gone in a flash: Super-K (left) before the accident that left many photomultiplier tubes in pieces (right).
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not finished, and the accident will hamper 
continuing projects. “We can only hope 
that they are able to restore the detector
soon,” says Art McDonald, director of the
Sudbury Neutrino Observatory in Ontario,
Canada.

The project that will feel the most
immediate impact is ‘K2K’, which shoots 
a beam of neutrinos 250 kilometres
through the Earth’s crust from an accelera-
tor at the High Energy Accelerator
Research Organization (KEK) in Tsukuba,
north of Tokyo. This Japan–US–Korea 
collaboration aims to study neutrino
‘oscillation’, the conversion of neutrinos
from one form to another which confirms
they have mass. 

Neutrinos come in three forms, or
‘flavours’, and in experimental runs up to
April this year, muon neutrinos, the
flavour shot from KEK, have been detected
by Super-K’s sensors 44 times. As this falls
short of the 66 expected sightings, the
results suggest that the particles are turning
into another neutrino variety. “This is an
indication, but not conclusive evidence,”
admits Koichiro Nishikawa, a spokesman
for the K2K collaboration. 

The plan was to triple the amount of
data by 2005, when the proton synchrotron
used in the experiment will be shut down.
K2K was scheduled to start taking data
again in January 2002. Totsuka hopes to
have Super-K back in action by January
2003. If so, it may be possible to increase
data collection from the originally planned
six months per year to eight or more
months to make up for the lost time. 

Totsuka is now trying to find a 
quick and relatively cheap way to get
Super-K back online. The damaged 
PMTs cost $3,000 each when they were
installed during1992–96, and Hamamatsu
discontinued their production in 1998.
One possibility is to halve the number 
of PMTs. This would reduce Super-K’s 
sensitivity to solar neutrinos and, to a 
lesser extent, to atmospheric neutrinos.
But those released from KEK are of 
sufficiently high energy for them still to be
readily detected.

Totsuka also hopes that the cheaper,
more advanced PMTs being developed for
a proposed upgrade known as Hyper-
Kamiokande, planned to start within a
decade or more, might be introduced 
earlier at Super-K. 

The world’s neutrino physicists are
hoping that the damage to Super-K can
soon be repaired. Its absence from the field 
will be keenly felt, they say. “I am emotion-
ally attached to the Super-K detector,” 
says John Bahcall of the Institute for
Advanced Study in Princeton, New Jersey.
“It has done things that I only previously
dreamed about.” n

ç www-sk.icrr.u-tokyo.ac.jp
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Genetics paper erased from
journal over political content

s

Erica Klarreich
A paper about the genetic origins of Pales-
tinians has found itself at the centre of a
political storm. In a highly unusual move,
the journal Human Immunology has deleted
the paper from its September issue after
receiving a wealth of complaints over what
some saw as inappropriate political com-
ments about the Israeli–Palestinian conflict.

The paper examines genetic variability in
the HLA complex — a highly diverse com-
plex of immune-system genes — in a sample
of Palestinians (A. Arnaiz-Villena et al. Hum.
Immunol. 62, 889–900; 2001). But contro-
versially, it also includes a historical intro-
duction calling Jews living in the Gaza strip
“colonists” and describing some Palestinians
as living in concentration camps. The paper’s
publication sparked a “cascade” of angry 
letters complaining that such comments had
no place in a scientific journal, says the 
journal’s editor-in-chief, Nicole Suciu-Foca
of Columbia University in New York.

The paper “purports to be a scientific trea-
tise” but “offers opinion on geopolitical
issues that cannot be substantiated by the
data presented”, wrote Dolly Tyan, then 
president of the American Society for Histo-
compatibility and Immunogenetics (ASHI),
which runs the journal, in a letter to members
on 3 October. “ASHI is offended and embar-
rassed by its inclusion within the journal.”

The publisher of Human Immunology,
Elsevier Science, has removed all electronic
versions of the article and has sent a letter to
individual subscribers and librarians advis-
ing them to ignore the article “or, preferably,
to physically remove the relevant pages”.

The paper’s lead author, Antonio Arnaiz-
Villena of the Complutense University in
Madrid, says he did not intend to offend any-
one and calls the decision to withdraw the
article “unwise”. He says he has several letters
of support, including one from Jean Dausset,

president of the Human Polymorphisms
Study Centre in Paris, one of the founding
fathers of HLA genetics. A more appropriate
action, Arnaiz-Villena says, would have been
to publish the letters of complaint and allow
him to respond. 

But the depth of anger the article raised
made such a course impossible, argues
Suciu-Foca. One ASHI member was so
offended by the article that he resigned, she
says. “We would have had mass resignations
and the journal would have been destroyed if
this paper were allowed to remain.”

The paper was in a special issue on anthro-
pology edited by Arnaiz-Villena. Although
Arnaiz-Villena says the paper was approved
by two reviewers, the incident has prompted
the journal’s editorial board to revise its policy
so that in future the editor-in-chief will super-
vise work by guest editors, Suciu-Foca says.

The data announced in the paper, which
indicated that Jews and Palestinians have a
close genetic relationship, were worth report-
ing, says Steven Marsh, a member of Human
Immunology’s editorial board who studies the
nomenclature of HLA genes at the Anthony
Nolan Research Institute in London. “Had
the authors confined themselves to announc-
ing their scientific results, it would have been
an interesting paper,” he says.

The retraction of a scientific paper
because of political statements is “unprece-
dented”, says Sheldon Krimsky, an expert on
publication ethics at Tufts University in
Medford, Massachusetts. But the editorial
board took legal advice before making its
decision, Suciu-Foca says. “This has nothing
to do with freedom of opinion,” she says.
“This journal is not the right forum for
expressing political views.”

The editors invited Arnaiz-Villena to
resubmit a revised version of the article, Suciu-
Foca says, and reviewers are now considering a
new version for possible publication. n

War of words: controversial descriptions of the Israeli–Palestinian conflict led to the article being axed.
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