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All or nothing at Fermilab
These days, it takes a brave laboratory to hitch its future to the construction of a brand-new particle
accelerator — but Fermilab has elected to do just that.

I
t is no secret that high-energy physics faces some immense long-
term challenges. Progress relies on the study of particles’ behav-
iour at ever-higher energies, which requires larger machines, and

more money to build them. The appetite of governments for such
investments has waned in recent years.
These issues are well illustrated by the predicament of the Fermi
National Accelerator Laboratory near Chicago. As reported on page
728, Fermilab, the last remaining laboratory in the United States
devoted to high-energy physics, is making a daring push to host a
new machine, the International Linear Collider (ILC). 
The ILC is an electron–positron accelerator that promises to pro-
vide further data on the Higgs boson and other particles that physi-
cists hope to discover at CERN, Europe’s premier high-energy
laboratory, outside Geneva. If Fermilab builds the ILC, it will regain
its position at the forefront of international science; failure could
lead to staff reductions and intellectual atrophy. But landing the
machine won’t be easy: Fermilab will need the assurance of large-
scale financial support from the US Department of Energy, and the
backing of the international physics community.
By choice or necessity, other high-energy physics centres around
the world are ensuring that they will not have to rely on the con-
struction of new accelerators. The Stanford Linear Accelerator Cen-
ter in California, until recently the only other US lab largely devoted
to high-energy physics, is reinventing itself as a ‘photon science’ 
centre — researchers will use X-rays from its accelerators to study
everything from materials to proteins. Similarly, DESY, Germany’s
primary high-energy physics facility, near Hamburg, is building 
a billion-euro ‘free electron’ laser. And the Japanese high-energy
physics laboratory KEK is building a neutron source for materials

research and structural biology. They are all retaining high-energy
physicists, but are not staking their fate on the next big machine.
That leaves CERN as the only other lab left as dependent on high-
energy physics as Fermilab. CERN’s immediate outlook is bright,
with the Large Hadron Collider (LHC) due to enter service in 2008.
But its secondary activities have been depleted by cost overruns on
LHC construction, and in the very long run — after LHC’s scope is
exhausted — its future is as uncertain as Fermilab’s. 
High-energy physics has always drawn its focus from places 
such as Fermilab and CERN. They have served as a location for
machines, a gathering point for the community, and a base for 
political support. Today, there are signs that this is changing. The
Internet and the Grid — a powerful distributed-computing system
now well under development —
are making it easier for university
researchers to work on the latest
data remotely. Physicists who
travel to CERN, for example,
won’t have access to much more
information from the LHC than
those back at the universities. 
In this interconnected world, the role of the larger centres will
evolve. Fermilab’s stand in seeking to retain its identity by hosting
the linear collider is a bold one. Physicists are at the beginning of an
exhaustive international consultation to determine the best design
and site for the collider, and the lab will gain a significant advantage
by moving aggressively early in the game. But, ultimately, it will
require a herculean effort to marshal the political support needed to
build the machine, at Fermilab or anywhere else. ■

Kyoto — the sequel
Better knowledge of the carbon cycle could provide
a basis for future climate-change agreements.

T
he Kyoto Protocol has only just come into force, but its 2012
expiration date already looms large on the horizon. A succes-
sor agreement faces some formidable political obstacles. But

negotiators should put these to one side for now and ask themselves
this: what kind of agreement is best justified by our current knowl-
edge of climate science?
Negotiations on Kyoto II are due to begin at the eleventh meeting
of the parties to the United Nations Framework Convention on 
Climate Change in Montreal in November. Climate science, and the
tools that researchers can use to detect global change, have advanced
significantly since 1997, when the Kyoto Protocol was negotiated.

These improvements must be considered when laying the basis for
what comes after 2012.
One important advance has been the study of global carbon cycles
— the large-scale carbon fluxes between the biosphere, the atmos-
phere and the oceans. Siberia, for example, is likely to undergo sig-
nificant changes in vegetation, wildfire frequency and permafrost
abundance, which all have a substantial impact on global carbon
transfers (see page 732). Similar changes are being observed in other
terrestrial ecosystems, including tropical rainforests and deserts.
Meanwhile, better satellite sensors, in combination with other
remote-sensing techniques, provide ever more accurate data about
biomass changes on the ground. The Siberian work has demon-
strated that it is possible, in principle, to reliably determine carbon
flux to and from Earth’s main carbon reservoirs. 
In a few years’ time, a comprehensive, global carbon accounting
system, incorporating natural carbon fluxes between the ground, the
oceans and the atmosphere, as well as anthropogenic emissions,

“Other high-energy
physics labs are ensuring
that they will not have to
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Talent worth nurturing
More should be done to draw people with
disabilities into scientific careers.

A
s a News Feature in last week’s Natureamply demonstrated,
people with disabilities have a considerable array of talents to
bring into science (see Nature435,552–554; 2005). But they

face an array of obstacles in pursuing scientific careers. According 
to specialists in the field, the barriers start going up early on: many
parents and schoolteachers are reluctant to press disabled children
into subjects perceived to be challenging, such as science and math-
ematics. This is particularly unfortunate because these individuals
may well have characteristics, such as problem-solving skills and
perseverance, that would stand them in good stead in science.
Later on, the incentives and the equipment that could help indi-
viduals to function in the world of science are often lacking. In fund-
ing agencies and at universities, active support for the disabled as a
group is sometimes patchy. 
In the United States, the number of people with disabilities in
higher education has tripled in the past 25 years, but they are still
under-represented in science, technology, engineering and math-
ematics. According to the National Science Foundation (NSF), 7%
of people in these areas have some degree of disability, compared
with 13% of the working population as a whole. Figures for the
severely disabled are hard to find, but anecdotal evidence suggests
that this group is badly under-represented in science.
Some noteworthy efforts exist to recruit, train and assist students

could be in place. Global carbon accounting, if it can be shown to
work, would greatly reduce uncertainty about changes in atmos-
pheric greenhouse-gas levels. And our understanding of climate 
sensitivity — the response of the climate to changing greenhouse-
gas levels — is slowly improving (see, for example, J. M. Murphy et al.
Nature430,768–772; 2004). 
All this could strengthen the case for a Kyoto II agreement that
would incorporate a target for the parameter of central importance
in determining the course of climate change: the concentration of
greenhouse gases in the atmosphere. A new agreement could have
such a target at its core, advocates suggest. Such a deal would also
include emissions targets, but would be flexible enough to allow
changes in these secondary targets as more evidence comes to light,
or if natural carbon cycles don’t behave as expected. 
At their summit meeting in March, European Union (EU) leaders
announced a goal of keeping global temperature rise below 2 C over
pre-industrial levels. As temperatures have already increased by
around 0.7 C, this would limit future warming to 1.3 C. The EU 
has also tentatively suggested that a 15–30% cut in greenhouse-gas
emissions should be sought by 2020.
But targets based on temperature or on emission ceilings still suf-
fer credibility problems. With climate sensitivity still under debate,
any given temperature target is necessarily associated with a broad
range of possible emissions levels. Likewise, any emission target 
corresponds to a very wide range of temperature-change scenarios.

with disabilities. The NSF’s Research in Disabilities Education pro-
gramme, for example, is spending $3 million over five years to estab-
lishing ‘regional alliances’ to address the issue at a local level. The
American Association for the Advancement of Science’s Entry Point!
programme collaborates with industry and government agencies to
identify talented students and place them in paid summer intern-
ships. And NASA has recently established an initiative to help visu-
ally impaired students who would like to work there.
US institutions are legally obliged to make provision for the dis-
abled under the landmark 1990 Americans with Disabilities Act.
The European Union adopted a vaguer commitment to equal
opportunities in 1996, but its application varies between nations.
Mentoring of disabled scientists in Germany is encouraged, for
example, by the Tandem Project at the Paul Ehrlich Institute in
Frankfurt. In Britain, TechDis in York has prepared a host of valu-
able information for students with disabilities and their teachers. In
addition, many colleges now include disability as a diversity issue,
opening up funding opportunities previously allocated to women
and ethnic minorities to people with disabilities.
Although laudable, these efforts are relatively small. Their limited
scope contrasts with the extensive push that has been made to
improve the opportunities for women and ethnic minorities in 
science. This is partly because the disabled are a smaller group,
although not as small as you may think: there are an estimated
365,000 people with disabilities in science and engineering careers
in the United States alone. But the more telling factor is the lack 
of direct political pressure on funding agencies to accommodate 
people with disabilities. That’s a weak excuse for inaction in a sphere
that cries out for some imaginative attention. ■

Focusing on greenhouse-gas concentrations could help policy-
makers steer clear of this uncertainty trap. An interim target of, say,
400 parts per million of carbon dioxide by 2030 might attract wide-
spread political support. Given advances in global carbon account-
ing, it would also be more manageable and backed by more solid
science than the other options. Such a target would have to be sup-
ported by goals for greenhouse-
gas emissions, but these could be
open to some modification in
response to real-world observa-
tions and advances in scientific
knowledge.
The Intergovernmental Panel
on Climate Change (IPCC) — the scientific branch of the conven-
tion — is already compiling the latest advances in the science of 
climate change for its next assessment report, due in 2007. The 
challenge is to incorporate this knowledge into a viable, fair and
effective new agreement.
Given the trenchantly negative approach of the current US admin-
istration (which will itself expire in 2008), it falls to the EU and
developing countries to ensure that the Montreal meeting makes
progress towards drafting a new agreement. Their negotiators,
backed by the IPCC’s findings and the climate-research community,
must be decisive in translating the available scientific knowledge
into a workable framework for the treaty that will succeed Kyoto. ■

“A Kyoto II agreement
could incorporate a target 
for the concentration 
of greenhouse gases 
in the atmosphere.”
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