
SPACE SCIENCE the fundamental physics of gravity waves 

ESA Plans for the Early 21st Century 
PARIS-The European Space Agency's 
(ESA's) current space science program, 
known as Horizon 2000, has more than a 
decade yet to run, and its next two key mis- 
sions-a gamma ray observatory and a comet 
rendezvous/asteroid flyby mission-are still 
in their planning phases. But for planners of 
space missions, a decade is not a long time. 
So this week ESA officials unveiled Horizon 
2000 Plus, an ambitious new program that 
will keep the agency busy until 2016. But in 
its attempt to cover a wide spectrum of sci- 
entific disciplines-missions range from a 
Mercury probe to a gravity wave detector- 
ESA may find itself stretching the resources 
of its 13 member-states. Indeed, representa- 
tives of some of those countries have alreadv 
indicated that they will be looking for econo: 
mies when they have to approve the program 
next fall. 

Horizon 2000 Plus was drawn up by a 
survey committee of 19 scientists, assisted by 
almost 60 others in various working groups; 
it defines three large core missions as well 
as provisions for a number of smaller ones. 
As with ESA's plans for renewed explora- 
tion of the moon, announced earlier this 
year (Science, 3 June, p. 1396), the agency 
wants to maintain a fair degree of indepen- 
dence from such international partners as 
the United States and Russia. "We can't 
gauge our long-term planning on what others 
will do," says Lodewijk Woltjer, an astrono- 
mer at the Haute Provence Observatow in 
France and chair of the survey committee. 
"With the major projects, we looked for ones 
that Europe could execute by itself." But 
ESA will not be spuming outsiders com- 
pletely: It will seek to collaborate with non- 
European countries in Mars exploration and 
solar physics studies, as well as explore the 
possibility of a high-energy astrophysics fa- 
cility on the international space station. 

Perhaps the most eye-catching core mis- 
sion is the Mercury probe, which would in- 
volve an orbiter-and possibly a landing 
craft. Mercury has not been closely explored 
since NASA's Mariner 10 photographed 
about 40% of its surface in 1974. Vew little is 
known about the composition of the planet's 
surface or about its magnetosphere, the re- 
gion above its surface where charged par- 
ticles are trapped by the planet's magnetic 
field. And because Mercury is the planet 
closest to the sun, "it must hold keys to the 
origin of the solar system," says Woltjer. 

For astronomers, ESA plans an orbiting 
observatory which would use advances in stel- 
lar interferometry-the technique of merg- 
ing signals from detectors placed far apart to 
give high-resolution images-to provide de- 
tail as fine as 1 microarc second. "That's 

more than 1000 times better than you can 
ever hope for with the Hubble telescope," 
says Kenneth Pounds, chief executive of 
Britain's Particle Phvsics and Astronomv Re- 
search Council. f h e  observatory dould 
greatly improve our knowledge of the move- 
ment and positions of stars, as well as aid in 
the search for other planetary systems. And 
the use of infrared interferometry might al- 
low astronomers to view events that occurred 
during the early infancy of the universe. 

The third and perhaps most ambitious 
core mission-a search for the gravity waves 
predicted by Einstein's theory of general rela- 
tivity but yet to be definitively detected- 
could comprise as many as six spacecraft 
spread out over a million kilometers of space. 
The craft would be in constant communica- 
tion via laser beams. allowing them to detect 
perturbations in their orbits caused by the 
postulated gravity waves. 

Although the Mercury exploration and 
stellar interferometw ~roiects could be car- 

would require significant additional funds. 
But Roger Bonnet, ESA's director of scien- 
tific Dromams. savs that the aeencv is "not . "  . r " 2 

asking the ministers for more money before 
2000." The survey committee has proposed 
that the science budget be held at its 1994 
level until 2000, then increased by between 
4% and 5% per year for the following 4 to 5 
years. However, they may have to fight hard 
to get agreement for that raise from some of 
ESA's cash-strapped members-particularly 
the United Kingdom and Germany. 

The proposed increase "is highly unrealis- 
tic," says Pounds, and his research council 
has already warned that Britain might not be 
able to afford to participate in some Horizon 
2000 missions it is already committed to. 
While accepting that there is "a definite 
pressure on the science budget," Bonnet is 
optimistic that when the member nations' 
government ministers responsible for space 
science meet next fall to approve the whole 
ESA budget, they will look beyond the cur- 
rent financial crisis. "This is a short-term 
problem," he says. 

-Michael Balter . .  , 
ried out on ESA's current annual core sci- 
ence budget of $398 million, venturing into Michael BaIter is a science writer in Paris. 

Plans for Tunisian Institute Move Ahead 
G e n e  mapper Daniel Cohen of the Centre IGRDC is scheduled to open its doors in 
&Etude du Polymorphisme Humain (CEPH) 1996, assuming Cohen can raise an addi- 
in Paris says he never wanted to be a geneti- tional $4 million to complete the institute's 
cist; his dream was to be a musician. Music buildings-a goal even he concedes will test 
and science can be difficult to combine, but his fund-raising talents to their limits. In the 
recently, Cohen has had ample opportunity meantime, Association Ifriqya will begin 
to do just that. As part of a 
drive to raise funds for a sci- 
entific organization he's mas- 
terminded-the Association 
Ifriqya, whose mission is to 
establish institutes of mo- 
lecular biology in Africa- 
Cohen plays the piano for 
potential benefactors. 

Perhaps Cohen could 
have had a career as a musi- 
cian after all, as his piano 
playing appears to be paying 
off. Association Ifriqya has 
now raised from musicallv- 
inclined private donors the 
$1 million needed to start 

training the first of 15 scien- 
tists from Tunisia and other 
parts of Africa at CEPH and 
the Sloan-Kettering Insti- 
tute in New York City for fu- 
ture work at IGRDC. 

If IGRDC does come to 
pass, it will be one of the first 
tangible responses to the 
frequently voiced concern 
that developing countries are 
gaining nothing from the 
molecular biology revolu- 
tion. IGRDC will be "an Af- 
rican center of excellence for 
molecular biology," as well 
as a means of "transferring 

building the first such insti- I"bp A* Daniel Cohen technology from the ~ i r s t  
tute. the new year, the as- to Improve research in Tunisia. World to the Third World," 
sociation plans to break says Sloan-Kettering's Jeffrey 
ground on the Institute for Genome Re- Ravetch, who's played a leading role in plan- 
search for Developing Countries (IGRDC) ning IGRDC's scientific program. IGRDC's 
in Hammamet, Tunisia, said Cohen at first research target will be to complete the 
Science's genome meeting, "The Genes and map of the genome of Plasmodium fakiparum, 
Beyond," held earlier this month in Wash- one of the parasites that cause malaria (Sci- 
ington, D.C. ence, 24 June, p. 1848), killing millions of 
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