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Kingdom volunteered to take the lead). 
According to Nicholson, the robotics 
projects, led jointly by France and Japan, 
were a particularly rich source of 
collaborative research projects, not merely 
in production technology but in mining, 
firefighting and agriculture. 

The emergence of the working group as 
an institutional part of preparations for the 
annual summits of the industrialized 
nations is something of a surprise. 
Nicholson explained this week that its 
objective is largely to identify areas where 
collaborative research may be useful, 
whereupon it will be for individual 
countries to take the lead in fostering 
particular collaborative projects among 
summit members. On his view, some of the 
areas thus identified are certain to be more 
fruitful than others, while everybody seems 
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reconciled to the notion that some projects 
will fail for lack of interest. 

Even so, Nicholson concedes, there may 
be a need that the working group should 
monitor the fate of the projects which its 
recommendations stimulate. As things are, 
proprietary information arising in the 
course of collaborative research projects 
would remain the property of the partner 
paying for the research concerned, while 
information about the conduct of research 
projects would not necessarily be passed to 
all interested parties. During the past year, 
however, it seems to have been agreed that 
membership of these partnerships should 
be extended to countries not among the 
seven summit-going states, with the pro
viso that outside membership should be 
allowed when the interests of the project 
would thereby be served. 0 

Plans for US-Europe launches 
A WORKING party of European and US 
planetary scientists has made a strong bid 
for a modest layer of frosting on the cake 
now promised by their respective agencies, 
the European Space Agency (ESA) and 
the US National Aeronautics and Space 
Administration (NASA). The three pro
jects, originally made public at a meeting 
organized by the working party at 
Heidelberg in West Germany at the end of 
April, were put to a meeting of the Royal 
Society in London last month. But the 
working group's hope of explicit backing 
by last weekend's economic summit has 
not been borne out. 

The essence of the recommendations 
from the joint working group, led by 
Eugene H. Levy from the University of 
Arizona and Hugo Fechtig from the Max
Planck-Institut ftir Kernphysik at 
Heidelberg, is a set of three planetary 
missions designed to be complementary to 
the programmes supported separately by 
ESA and NASA, and taking account both 
of Soviet plans (especially for Halley's 
comet and on Venus) and those being 
developed in Japan. The projects are: 
• A spacecraft bound for orbit about 
Saturn but releasing en route a probe 
destined to crash on the surface of Titan, 
the largest satellite of Saturn, measuring 
atmospheric and aerosol constituents of 
the atmosphere of Titan on the way. The 
object would be launched in 1992. 
• Exploration of up to half a dozen 
asteroids would be attempted by means of a 
spacecraft directed successively to chosen 
asteroids, spending about a month in orbit 
about each of them in turn. The feasibility 
of this project hangs on the development of 
a solar-electric propulsion system. Recom
mended launch date is 1994. 
• The most ambitious project is a plan to 
put an automatic vehicle on the surface of 
Mars for the collection of geochemical and 
geological data. Both the landing craft and 
the vehicle would present considerable 

technical challenges to those working on 
the project, for which no launch date has 
been set except that it should be before the 
end of the century. 

The projects singled out by the working 
group for priority were originally chosen so 
as to provide opportunities for a measure 
of independent collaboration in which 
respective US and European halves would 
be developed and built independently. The 
working group says that the first two pro
jects could be contained within the budgets 
now foreseen for planetary exploration by 
NASA ($300 million a year) and by ESA, 
but that the third, perhaps the joker in the 
pack, would require that extra funds 
should be set aside. 

The working group report emphasized 
that the three projects are intended to be 
complementary to the existing planetary 
programmes of the two agencies. NASA's 
future strategy is now tied to the develop
ment of a series of modular low-cost space
craft that would be launched from the 
shuttle by a Centaur rocket. ESA's pro
gramme depends on the use of Ariane. The 
working group also draws attention to 
opportunities for closer coordination 
between the existing plans of the two 
agencies, the coordinated launching of the 
US and European Martian satellites due to 
be launched in 1990. 

The working group was established 
jointly by the European Science 
Foundation and the Space Sciences Board 
of the US National Academy of Sciences, 
each of which has endorsed the recom
mendations. The test of its success will, 
however, lie with the responses of the 
operating agencies, NASA and ESA. The 
former plans in the next several years to 
concentrate on the development of low
cost planetary exploration as part of its 
Observer programme, while European 
planetologists grumble that they are poor 
cousins to the astronomers in ESA's 
forward planning. D 

Indian nuclear power 

Breeder not 
so fast 
New Delhi 
THE Indian Atomic Energy Commission 
has announced that a tiny reactor using 
uranium-233 as fuel has become critical at 
the Bhabha Atomic Research Centre 
(BAR C) at Trombay. This is cheering news 
at a time when the nuclear power 
programme is under fire for time and cost 
overruns in commissioning nuclear 
reactors, frequent breakdowns and a 
meagre output of the necessary heavy 
water despite investment. 

The reactor concerned is the only 
operational reactor in the world fuelled by 
uranium-233, a man-made fissile isotope of 
uranium produced by irradiation of 
thorium in a reactor. The fuel has been 
produced BARC using a research reactor 
and reprocessing plant. 

For India, the importance of the devel
opment lies in its long-term nuclear power 
programme which is to be based on 
conversion of thorium to uranium-233. 
BARC has now shown that this may be 
feasible. The southern Indian states of 
Kerala and Orissa have deposits of thorium 
large enough to sustain atomic power 
generation for more than a hundred years. 
Eventually, reactors with uranium-233 fuel 
may be used as a basis for a fuel cycle which 
breeds new fissile material. 

The tiny reactor Kamini developed at 
Trombay, uses about 500 grams of 
uranium-233, and will be commissioned at 
Kalpakkam research centre near Madras in 
the next three months. It is estimated that 
even a test reactor will have to be 100 times 
bigger than Kamini. Meanwhile, a 15 MW 
test breeder is nearing completion at 
Kalpakkam. Indian scientists have 
developed plutonium-uranium oxide fuel 
for this reactor. France was to have 
supplied the fuel, but the deal has fallen 
through because of what India calls the 
"prohibitive price" demanded by France. 

India's second phase of atomic power 
development is based on the fast breeder 
system. Feasibility studies and a design are 
nearing completion for a 500 MW sodium
cooled reactor to be set up in the next 
decade. The reactors in the first stage are 
based on pressurized heavy water and 
indigenous natural uranium. Only the 
Tarapur plant is using the enriched 
uranium now being supplied by France. 

India has set a target of 10,000 MW for 
its nuclear power capacity at the turn of the 
century, which would meet 10 per cent of 
the expected total power requirements. 
Five projects are already in operation, with 
a nominal capacity of 2,240 MW, and two 
more under construction will add another 
510 MW. But, with a gestation period of as 
much as 10 years, there are doubts about 
whether India will meet the ambitious 
10.000 MW target. Sunil Saraf 
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