
CERN and other European laboratories, but 
"CERN has to devote all its financial capac- 
ity to make LHC possible." Current esti- 
mates put the cost to complete the collider 
in 2007 at approximately $210 million, with 
a $96 million contingency budget. 

In other actions, the council added a third 
category to CERN's two formal levels of par- 
ticipation. Traditionally, member states make 
a yearly budgetary contribution and in return 
receive full access to the facilities and a vote 
in the CERN management. Non-European 
states could contribute to experiments on an 
approval-only basis or, like the United States, 
could become observers, with limited access 
to the laboratory and no voting rights. 

India, which has been participating in 
CERN experiments, including the LHC, is 
now the newest CERN observer state and 
may be in line for a new, more active status as 
an associate member. "India was very happy 
at being given the observer status, for it was a 
well-earned recognition of the scientific and 
technical contribution Indians have been 
making at CERN," says Ravi Bhushan 
Grover, the director of India's Strategic Plan- 
ning Group of the Department of Atomic En- 
ergy in Mumbai. Associates can have full- 
time employees at CERN and can bid on con- 
tracts, although they would still lack a vote. 
In return, the associate state would pledge a 
yearly contribution to CERN's budget, 
pegged to the associate's gross domestic 
product. "India welcomes the new tier that 
has been opened up," says Grover. However, 
he adds, "whether we will be able to afford 
this ... will have to be assessed only when the 
details are made available." -CHARLES SEIFE 
With reporting by Pallava Bagla. 

Europe's Telescope 
Builders Aim High 
LONDON-To reach for the heavens, you 
need to think big. European astronomers are 
taking that motto to heart. Last week, teams 
from across the continent met here to start 
work on a joint design for what they hope, 
12 years hence, will be the largest telescope 
in history. The European Large Telescope 
(ELT) would take an order-of-magnitude leap 
from the scale of today's telescopes, which 
have mirrors about 10 meters across, to one 
up to 100 meters in diameter, capable of re- 
vealing the workings of the universe and ex- 
amining nearby stars and planets in unimag- 
inable detail. "This is astronomy beyond the 
wildest dreams of anybody in the world," says 
Tim Hawarden of the U.K.'s Astronomy Tech- 
nology Centre in Edinburgh. 

It's no dream, ELT boosters say. Over the 
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technologies needed to make larger scopes- 
techniques such as building big mirrors from 
smaller hexagonal segments and tweaking a 
telescope's optical system in real time to 
compensate for atmospheric turbulence. As- 
tronomers in the United States have set their 
sights on a 30-meter Giant Segmented Mir- 
ror Telescope, which a 2001 decadal review 
by the National Research Council identified 
as the top priority for U.S. ground-based as- 
tronomy. But researchers from the European 
Southern Observatory (ESO) and a number 
of national institutes across Europe have de- 
cided that a much bigger telescope is techno- 
logically feasible. "No one has as yet man- 
aged to find anything [in these plans] that we 
can't do," says Gerry Gilmore of the Univer- 
sity of Cambridge. 

Last Friday, at a meeting hosted by the 
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Royal Astronomical Society in London and 
attended by most of the European and 
American teams working on extremely large 
telescopes, Gilmore announced that the 
European groups will work together on a 
single project. And although the telescope's 
size, optical design, and location are still to 
be decided, the ELT steering committee met 
for the first time this week in Garching, Ger- 
many, to plan future work. "This is a big 
step ahead for Europe," says Torben Ander- 
sen of Lund Observatory in Sweden. 

The ELT will build mainly on the results 
of two large design studies carried out over 
the past few years. Euro50 is a proposed 50- 
meter telescope under study by scientists in 
Finland, Ireland, Spain, Sweden, and the 
United Kingdom. Like all of the planned gi- 
ant telescopes, Euro50 would have a seg- 
mented mirror consisting of hundreds of 
hexagonal tiles combined to make a reflect- 
ing surface longer and wider than a Boeing 
747. Euro50 would cost about $600 million, 
says Andersen, its technical project leader. 
Much more ambitious is the Overwhelming- 
ly Large Telescope (OWL), designed by 

Royal Astronomical Society in London and 
attended by most of the European and 
American teams working on extremely large 
telescopes, Gilmore announced that the 
European groups will work together on a 
single project. And although the telescope's 
size, optical design, and location are still to 
be decided, the ELT steering committee met 
for the first time this week in Garching, Ger- 
many, to plan future work. "This is a big 
step ahead for Europe," says Torben Ander- 
sen of Lund Observatory in Sweden. 

The ELT will build mainly on the results 
of two large design studies carried out over 
the past few years. Euro50 is a proposed 50- 
meter telescope under study by scientists in 
Finland, Ireland, Spain, Sweden, and the 
United Kingdom. Like all of the planned gi- 
ant telescopes, Euro50 would have a seg- 
mented mirror consisting of hundreds of 
hexagonal tiles combined to make a reflect- 
ing surface longer and wider than a Boeing 
747. Euro50 would cost about $600 million, 
says Andersen, its technical project leader. 
Much more ambitious is the Overwhelming- 
ly Large Telescope (OWL), designed by 

ESO. With a 100-meter mirror, OWL would 
stand almost as tall as the Great Pyramid but 
still cost a "mere" $900 million, says project 
engineer Philippe Dierickx, thanks to stan- 
dardization and mass production in its de- 
sign. Even a 50-meter ELT would have more 
light-gathering power than all telescopes in 
the history of astronomy put together and 
would revolutionize the study of just about 
every possible class of objects, scientists at 
the London meeting said. 

Members of the design team acknowl- 
edge that building ELT won't be easy. 
"These are very exciting prospects, but 
many details need to be worked out," says 
Isobel Hook of the University of Oxford. In 
particular, astronomers still have to design 
workable adaptive optics for very large tele- 
scope apertures. But Andersen is confident: 

"Many bright people are 
working on adaptive optics, 
and they have already made 
wonderful progress." 

Funding will pose another 
huge challenge. Gilmore esti- 
mates that operating costs 
alone will add up to $1 billion 
over 10 years. To gamer such 
sums, the European partner- 
ship may have to go global. 
Andersen and Dierickx say 
they would welcome a collab- 
oration with colleagues in the 
United States. But American 
astronomers might need to be 
convinced that jumping 

would gather straight to a 50- or 100-meter 
onomy. mirror will work. "Thirty me- 

ters is the next logical step," 
says Richard Ellis of the California Institute 
of Technology in Pasadena, one of the leaders 
of the 30-meter California Extremely Large 
Telescope project, which got a boost this fall 
when Caltech made it the centerpiece of an 
ambitious fundraising campaign (Science, 8 
November, p. 1151). Building a much larger 
telescope is just too risky, Ellis told those at- 
tending the London meeting. 

But ESO's Dierickx says that the Ameri- 
can approach, which scales up the design of 
the 10-meter Keck telescopes, is too conser- 
vative. ESO plans to come up with an entirely 
new design that makes maximum use of 
standardization and mass production, he 
says. According to Gilmore, the ELT design 
study will likely take 4 years to complete. 
After that, another 8 years will be needed to 
build the monster telescope, probably at 
La Palma in the Canary Islands or in Chile's 
Atacama Desert. "If Europe could build it 
without the U.S., we would," says Gilmore. 
"Competition is a good thing. It makes you 
try harder." -GOVERT SCHILLING 
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Govert Schilling is an astronomy writer in Utrecht, 
the Netherlands. 
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