Now Europe’s physicists seek shift
in strategy for fusion research

Paris. The International Thermonuclear
Experimental Reactor (ITER) project,
already reeling from a recent US decision to
slash funding for fusion research, is facing a
further blow — a report by a panel of physi-
cists that calls on the European Union (EU)
to rethink its strategy for fusion research.
ITER, formally launched in 1988 as a col-
laborative project between the EU, the
United States, Russia and Japan, aims to
demonstrate the feasibility of controlled
nuclear fusion by building a huge tokamak
reactor with three main goals: igniting a
magnetically confined deuterium-tritium
plasma; sustaining fusion for 1,000 seconds;
producing 1,500 MW of thermal power.
The project is in the engineering design
phase, with the ITER partners scheduled to
decide in 1998 whether to build the reactor
and, if so, where. Prospects that it will be
built improved this month with reports that
Japan may be prepared to pay for up to 70
per cent of the total costs—estimated at
more than $10 billion — provided that the
machine is constructed there (see below).
Nonetheless, the wisdom of proceeding
with ITER as envisaged is increasingly being
questioned, particularly in the United States
(see Nature 375, 713; 1995). Cracks in sup-
port for ITER are now also appearing in
Europe, previously a stalwart supporter of
magnetic confinement fusion (MCF), and
home to the world’s most advanced toka-
mak, the Joint European Torus (JET) in the
United Kingdom.
A report commissioned by the European

Science and Technology Assembly
(ESTA), an official advisory body to the |
European Commission in Brussels—a
draft of which has been seen by Nature
— asserts that, while some of the obsta-
cles to ITER are political and eco-
nomic, “there is increasing awareness |
of physical-technical uncertainties in the
project that suggest that more scientific
knowledge is needed”.

The main thrust of the report, pro-
duced by an ESTA working party on

“Inertial Confinement Options to Con- Taking aim: laser research could benefit from a
trolled Nuclear Fusion”, is that the EU shift of funds to inertial confinement fusion.

is making the mistake of putting all its eggs
in one basket by spending almost all its
annual funding of ECU200 million (US$250
million) for fusion on magnetic confinement
fusion. In particular, the report argues that
Europe is neglecting the potential of an
alternative approach to fusion, namely iner-
tial confinement fusion (ICF).

Fusion is obtained by forcing light nuclei
to collide at high velocities in a plasma at
temperatures of millions of degrees.
Because all materials vapourize at such tem-
peratures, the plasma must be confined
without contact. MCF devices, such as toka-
maks, do this using magnetic fields. In con-
trast, ICF uses powerful lasers or heavy-ion
beams to compress a pellet of fuel—such as
deuterium and tritium—and heat it to 50
million degrees, triggering thermonuclear
fusion that increases the temperature fur-
ther to 400 million degrees.

Confinement is obtained by using a pellet

Japan’s bid could be the making of ITER

Paris. “I'm still confident that ITER or
something similar will be built,” says
Martin Keilhacker, director of the Joint
European Torus (JET). One reason for his
confidence is that Japan may be willing
to remove the major obstacle to the con-
struction of ITER — money.

Earlier this month, Japan made an
informal proposal to have ITER built
there at a meeting of the working group
responsible for studying funding of the
reactor. Under the proposal, 40 per cent
of the costs of ITER — corresponding to
the cost of the core — would be shared
equally among the four international
partners. But Japan would shoulder the
rest of the costs, leaving it with 70 per
cent of the total costs.

The Japanese offer is said to have
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been welcomed by the United States, as
it accords with US reluctance to pay
more than 10 per cent of the costs of
ITER. If the offer is made formally it
would end the prospect of Europe host-
ing the machine. “it is inconceivable that
Europe could match this offers,” says
Keilhacker. “But it's an offer that would
be difficult to say no to.”

Although the Japanese offer is being
taken seriously by fusion researchers,
some argue that financing at such a high
level would meet with resistance from
within the Japanese fusion community,
as it would inevitably reduce funding for
domestic fusion programmes. If the
Japanese offer materializes, it would
virtually guarantee that ITER would be
built, says Keilhacker. D. B.
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so small that the fusion reaction burns out
before the plasma expands significantly. In
practice, a few milligrams of fuel would be
ignited for less than a nanosecond. A power-
generating inertial confinement reactor that
ignited one such pellet per second could
produce 1,000 MW of thermal energy.

Research into the use of inertial confine-
ment to generate power has been restricted
until recently because much of it has been
classified, as its main use has been to simu-
late the explosion of hydrogen bombs (see
Nature 380, 8; 1996). To this end, the United
States is building the $1.8-million National
Ignition Facility (NIF) at the Lawrence Liv-
ermore Laboratory in California, while
France plans a similar facility, the FF6-
billion Megajoule laser in Bordeaux.

The United States declassified much
inertial confinement research in 1993, how-
ever. The picture that has subsequently
emerged of the status of such research
shows that it is a “serious alternative candi-
date” to magnetic confinement fusion for
power generation, according to the ESTA
report. Europe’s exclusive focus on MCE, it
concludes, is therefore “unbalanced and no
longer justified” (in Japan, in contrast, ICF
is already being actively pursued).

To redress the balance, the report calls
on the EU to establish immediately a
modest programme in inertial confinement
research, with initial financial support run-
ning at around 10 per cent of the total fusion
budget. The report adds that, while such a
programme would cover basic research on
inertial confinement, it would “have a power
producing inertial confinement reactor as its
ultimate goal”.

The European Science Foundation has
agreed to draft a detailed proposal to assess
both existing resources in Europe and possi-
bilities for access to facilities such as the
NIF, the planned French Megajoule laser
and the Sprite excimer laser at the UK
Rutherford Appleton Laboratory. >
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» The report’s call for more attention to be
paid to ICF reflects a wider concern that
Europe’s fusion strategy may be off course.
It asserts that “the weight and scope of the
EU Fusion Programme” makes necessary a
“thorough review of the scientific, technical
and socio-economic prospects of its future
R&D goals”.

Indeed, parts of the report represent a
thinly veiled attack on ITER. One member
of the working group points out that,
although the language of the report is polite
“for the insider there are some very critical
question marks about ITER”.

This reflects growing concern among
some fusion researchers that ITER may not
achieve its stated goals. To meet these,
ITER’s performance would need to fulfil
highly optimistic predictions, even though its
operation would rely on several untested
technologies. Any shortfall would result in a
conspicuous and expensive failure that could
set back support for fusion by decades.

Hans Karow, the secretary of the working
party, is himself sceptical that ITER would
achieve ignition. “It does not make sense to
enter the pseudo-technical colossus of ITER
before the physics case has been solved,” he
says. The report claims that inertial confine-
ment “might still emerge as a superior way
towards fusion energy”.

Indeed, inertial confinement could in
theory fuse deuterium with deuterium. This
provides it with a big potential advantage
over magnetic confinement, which can only
fuse deuterium with tritium, as it would both
eliminate the need to use radioactive tri-
tium, and avoid the production of high-
energy neutrons that make the first wall of
the tokamak radioactive and weaken its
structure. The first wall of a tokamak at 10’
rads per hour is the hottest radioactive
working environment on Earth.

Similarly, Sir William Mitchell, a former
head of Britain’s Science and Engineering
Research Council, and a member of
the working party, claims that although
MCF may “look like big engineering”, it
is still in the research phase. “If both
magnetic and inertial confinement are at the
research stage, we should complete this
stage before any decision [on how to
proceed] is made.”

The European Commission is already
due to carry out a routine review of fusion
research later this year. But the commission
has now also agreed to a broader review that
would include comparisons of fusion energy
with other sources of energy and assess tech-
nical and environmentai problems. Mem-
bers of the panel will be nominated within
the next few weeks.

JET director Martin Keilhacker, agrees
that pressure is growing for a review of
ITER as now envisaged. But he argues that
some of this pressure is merely the result of
budgetary politics, particularly in the United
States, and maintains that “the ITER objec-
tives are the right ones, and now is the right
time to build it”. Declan Butler
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Biotech industry woos MEPs
to ease regulatory burden

Munich. Europe’s biotechnology industry.
still smarting from last year’s rejection by the
European Parliament of an attempt to
harmonize patent legislation, is making an
unprecedented effort to engage politicians
in a dialogue aimed at reducing regulatory
burdens on the industry.

Despite a report from the consultancy
group Ernst and Young last week, indicating
a 20 per cent increase in the number of
biotechnology companies in Europe last
year, the industry argues that the gap
between Europe and the United States and
Japan is increasing.

The first of a proposed series of informa-
tion-exchange meetings took place in Stras-
bourg last week between representatives of
the biotechnology industry and members of
the European Parliament — who, following
the Maastricht Treaty, can effectively veto
any legislation regulating or promoting the
industry’s activities.

The initiative for the meeting came from
Christof Tannert, a German socialist mem-
ber of the European Parliament (MEP).
Tannert is keen to see the industry adhere to
strict safety standards, and is seeking a per-
manent structure for such meetings similar
to the European Energy Foundation set up
in 1981 to promote dialogue between MEPs
and the energy industry.

Much of the industry’s concern is focused
on the revised draft directive on patenting of
biotechnological products, which was drawn
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up and approved by the European Commis-
sion last December after an earlier version
had been rejected by the European Parlia-
ment (see Nature 374, 103; 1995).

The new directive, which has been
approved by the Forum for European Bio-
industry Coordination (FEBC), a Brussels-
based umbrella group for industries with
biotechnology interests, clarifies some of the
issues that had concerned MEPs. But it still
allows the patenting of human genes, as well
as transgenic animals and plants, which

many MEPs oppose on ethical grounds.

The forum wants this latter issue to be
“explicitly resolved” during discussion of the
directive, because of the uncertainty over
the scope of patent legislation. Indeed, the
European Patent Office (EPO), which is
independent of the commission, has tem-
porarily stopped granting patents on living
organisms following a ruling by its Board of
Appeals in February last year that a trans-
genic plant represents a collection of new
varieties so — because the European Patent
Convention disallows patents on plant and
animal varieties — is unpatentable.

Confusion about the interpretation of the
convention, which includes continuing
uncertainty about the fate of the patent
application on the Harvard ‘oncomouse’.
has helped to focus attention on the Euro-
pean Parliament. The parliament will hold a
public hearing on the new directive in
Brussels on 10 and 11 June, and is expected
to give the commission’s proposals a first
reading in November.

As the revised draft directive was drawn
up after extensive discussions with the par-
liament, commission officials are optimistic
that it will be approved. But parliament’s
mood can change rapidly in response to
unexpected events. And one such event,
according to Peter Stevenson of Compas-
sion in World Farming, a British pressure
group opposing the oncomouse patent, is
current concern about bovine spongiform
encephalopathy and its association with
feeding cattle, which are naturally herbi-
vores, with sheep brain.

The unpredicted consequences of such
“interference with nature”, suggests Steven-
son, “means that people are now much more
ready to accept our arguments that genetic
engineering of animals, and therefore their
patenting, is wrong”.

Industry is keenly aware of the parlia-
ment’s sensitivity to public opinion. Accord-
ing to Peter Doyle, an executive director of
the British life sciences company Zeneca, it
is essential for industrial biotechnologists to
remain in a “continuing dialogue” with
Europe’s elected representatives.

Doyle says that the European biotechnol-
ogy industry needs a much more supportive
regulatory environment. He agrees with
some of the more positive signs described in
the Ernst and Young report, but adds that “a
small base growing at a rate of 20 per cent
cannot catch up with a large base [as in the
United States] growing at a slower rate”.

He also points out that 26 of Europe’s 28
publicly quoted companies are in the United
Kingdom, where regulations are more flexi-
ble than other European countries.

Alison Abbott
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