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than ESA itselt). Sccond, the ambition and complexity of the missions is continuously increasing
([g.7). Starting with a modest st of spacecrafl, which more or less copied what the Americans and
the Sovicts were doing at that time, i.c. studving cosmic rays. the Sun, the mapgnetosphere and Lthe
ionosphere of the Earth, the ultraviolet spectrum of stars, mostly launched n the ESRO times, and
then Followed by a set of increasingly compiex missions such as TD-1, GEQOS, Giouo, 150, SOHO
and Cluster. The continuous growth in weight, power and (elemictry requirements of the
ESRO/ESA satellites illustrates the tendency for Europeans (0 undertake more and more ambitious
missions, with a view (o reaching more and more ambitious scientilic objectives.

The leurning period of ESRO. based untguely on purcly Europcan missions. with the
cxception of the use of American launchers, was followed by the ESA period during which, among
other things, we can see the increasing role of inlemational cooperation, in particular with NASA,
illustrated by the case of the ISEE, IUE, Ulysses and HST missions, now followed by SORO,

Huygens and probably later by the Comet Nucleus Sample Retum mission.

3.1, The unigue character of some of the ESA missions

ESRO and ESA, forced to constrain themselves (0 a small number of scicniific missions, have
counterbalanced this relative scarcity by selecting missions of great originality. in panicular during
what [ would call the "majority age” of European space science. It is of course dangerous 1o quole
some examples of these missions since [ may run the obvious risk of forgeling the pet mission of
some of you here. Nevertheless, [ cannot avoid showing a few ¢xamples, by no means an
exhaustive list. which in their time placed. or now place ESA above all the other space agencies in
the world.

- COS-B produced the first map of the emission of our galaxy in gamma rays.

- Giotio, the natural son of the second large project, was the jewel in the crown of all the space
missions faunched by the USSR and Japan to obscrve Halley in 1986. Besides providing the
most detatled pictures of a comet nucleus, Giotto provided numerous data on the dust and gas
content ol the coma. The spacecralt, which represents onc of the best illustrations of the
compromise approach between modesty and visionary ambition that ESA bas followed in
order 10 remain realistc, survived ils momenious and perilous encounter with Halley, So well
indeed that it could recently observe, in July of this year, a sccond comet, Grigg-Skjellerup,
which it passed by at a distance of only 200 km, providing new and high quality data, cven
though its multicolour camera remained blind. The excellency of the Giotto mission will make
it a reference point in all future comet missions and certainly at the next passage ol Halley at

its perihelion i 2061.

Hipparcos, the first space astrometry mission, in spitc of having been placed on a wrong orbil

as a result of the failure of its apogee boost motor, and ol many technical problems (mostly
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duplication. This approach is proving to be quite successful after three such meenngs. As shown in
ligures 13 and 14, the navoenal programmes complement the ESA programme which is concerncd
with the bigper missions.

It is worth mentiomnyg that, in spite of the increase in the scientific budget and taking into
aceount the natienal budgets devoted to space scicngce. the overall effort of Europe in this domain is

less thart one third that ol the United States. This is very modest and should be stressed.

5. The need to refurn io smaller missions

Some consider that the present ESA programme gives too much impoenance Lo the comerstones al
the expense of the "llexible” element of Horzon 2000, the medium and small size missions, They
wiant more frequent fight opportunitics and consider that ESA should undeniake a programme of
small satellites. As iy shown in figures 15 and 16, il is clear that the frequency of nussions is
decreasing, even though the budgel has inercased. This is due o the increasing complexity already
mentioned, but also 1o that of the payloads. In fact, woday. the payloads represent a non-negligible
parl of the missions (hg. 17) and, since they are paid by the Principal Investigalors themselves,
they represent @ heavier burden on (he national budgets.

It is indisputable thal the misstons of ESA, which represent the wishes of the scientislts,
become more and more ambitious themselves and, when the descoping which is made necessary by
the design-to-cost approach cannot be implemented in a cost ctficiency way, only the reliance on
another partner, be it a Member State, NASA, Russia, or Japan, can make il possible to implement
the mission 1n a satisfactory way which preserve the scicntitic objectives. This reliance on another
parner and on its good will introduces an ¢lement of uncertainty and possibiy an clement of
potential cost increase, another reuson Lo claim for more simple missions.

In the course of 1991, ESA has made a study aimed at assessing the value and the realism
ol 4 small satellite programme. As usual, it consulted the scientitic community, requesting, it 1
provide 1deas for small and cheap missions, The response was enthusiastic. However, a tiner
analysis showed that what scicntists call "smali” varies considerably (rom individual 1o individual!
This study has shown that below 200 kg the satellites would not be able to carry a payload with
sultficient scientific appeal. In addition, ESA in ils present structure, with its set of very complex
and siringent ruies, 1s not the best yualified W underiake such 2 programme, unless the rules and
structure are changed. Furthermore, lrom past experience, we can draw a lesson conceming the
cvolution ol the size of missions. They scem 10 be well correlated with the capacides of the
launching systems (which are not determined by the science missions) as ¢an be seen in tigure 15.
Clearly, what would also make a small satellite programme casier (0 implement would be 1o

dispose ol'a small launcher such as the Pegasus or San Marco Scout rockets,
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