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af which scientists from many couniries can work fogether
to achieve a deeper understanding
of the results from space missions,
adding value fo those resulfs
through multi-disciplinary research
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INTERNATIONAL
COOPERATION
IN SPACE SCIENCE

Space vesearch has progressed, through its many successes, 1o a point
at which international, and even intercontinental, cooperation
becomes mandatory, The scientifie aims of a modern space project
require a broad range of knowhow and experience in science and

engineering, as well as sophisticated spacecrall and instrumentation,

which iz not readily available to 3 single space agency and its custom-
ers. Moreover, some sclentific goals require a combination of several
spacecraft, thereby surpassing the means of even the larger space

HECTIEIEE.

Indecd, most modern space missions have a strong international
eomponent. Recognising this general evolution already in 1982, and
going a step further, the European Space Agency (ESA), the Space
Research Institute of the Russian Academy of Boiences (1K1 the
Institute of Space and Astronautical Sciences (1SAS) of Japan, and
the U8 National Aeronautics and Space Administration (NASA)
created the ‘Inter-Agency Consultative Group (TACG), with a man-
date to coordinate their missions to Hallev's Comet, U 2uccess
fully coordinated the flights of six space probes to, and remote observa-
tions of that comet; In 1986, the TACG delegations agreed to also
coordinate their respective missions in the area of Selar Terrestrial
Physies, which will eventually involve more than a dozen spacecrall

from the four ageneies.




THE INTERNATIONAL SPACE
SCIENCE INSTITUTE

It 1 proposed Lo ereate an ‘International Space Science Institute
(1SS = alomg the lines of an advanced-studies institute - with the
aim to further enhance the results of international coordination and
collaboration. The Institute will enable space-zeience exparimenters,
using different instruments, often lown on different spaceeraft in o
wide variety of orbits, to pool their data and their knowledge in order
to be able to nterpret their scientific results 1noa broader context,
Theorists and modellers working at 1851 in direct contact with the
experimenters would gain a greater understanding of the potential
and limitations — of the available data, enabling them to identify
crucial ehecks on their theories or models. [SS1 is also intended to
foster the comparative interpretation of results trom apace missions
with ohservations Irom the ground and with laboratory data.

Perhaps the most importantaim for ISS1 lies in its interdisciplinarity,
providing the means to draw az necessary on the methods and argu-
ments of the appropriate branches of physics, astronomy, chemistry
and earth sciences. Such aceess — currently hardly affordable to an
individual expertmenter’s group — is the Key to the interpretation of
data in the wider serentific context, reaching well boyond the poimmts of
view of the individual disciplines. [t iz in this sense Lhat 1581 would

trizly be an institute for sdvanced studies.

[nvolvement in the development and econstruction of hardware is
bevond the seope of [SS]1, nor s it intended to play a significant role in
the archiving of data, at least not in the nitial phase. IS5 would,
however, need accesa to the relevant archives and data svstems at
other sites.

[55] would not infringe on the right= of Principal Tnvestigators and
their teams regarding their experiment data. On the contrary, if
wonld be 2triving to enhancee the value of these data in elose conpera-
tton with Lthe experimenters.

The ides of creating an International Space Seience Institute in
Switzerland with the scope outlined in this brochure has been
endorsed by the TAC,
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WHY IN EUROPE?

There is currently no institute in Lthe ESA membér states that plavs
the role forescen for [S5L Other partners in the IACG have large
stienlific institutes at their disposal, which would, in principle, have
Lthe means to assume an [851-like rofe.
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In the United States o parcticalar there are, in addition to the
farge NASA Centres, a2 number of important institutes, essentially
financed by NASA, with aimssomewhat similar to thase for TSSL, g
the Space Telescope Seienee Institute and the Lunar and Planetary

Serence Institute.

The past 2uccesses of these institntes actually underline the nesd for
creating an institute like [SS1hin BEurope, Lo inerease Burope’s share in
the advanced, more interdizciplinary-eriented science vesulting from

SPace MIssions.
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WHY IN SWITZERLAND?

The political authorities, the space-soience community, and industry
in Switzerland are actively promoting the creation of ISSTwhich_in
addition to bringing a centre of space expertise and excellence into the
country, would at the same Lime bolster public awareness and politi-

cal support in Switzerland for space activitics i general.

Swiss stientists have been heavily involved in the definition and plan
ning of the ESA Science Programme, and they have participated
suceesshully in many international space-science projects. Swiss
industry has participated lor thirty vears in the development of
spacecrafl, spacecrall instrumentation and launchers, contributing

expertise inmany areas of high technology.
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THE 1SSI SCIENCE
PROGRAMME

T5530s soience programme would be centred around the space projects
in which the four space agencies cooperate. Thus, cooperative scien-
tifie projects meeting the eriteria spelled out in Section 2 from the
fields of Solar-Svsiem Science and Astronomy could be pursued by
[SE1 Fellows and Staff. Sufficient flexibility in terma of personnel
must he maintained to allow ISST to keep abreast of the changes in the
international space-science programmes, However, ‘quality of seicmes’
shall have priority, and so [S8SFand 112 Fellows and Visitors will have

considerable frecdom in choosing the range of ther scientific topies

Ultimately, IS51 will be judged onwhether oroot il s Talfilling its true
mandate, which is to generate - for relatively luow cost — more high-
guality seienee romthe projects being conducted by the various space

HEeneiss,

Initially, however, research at 1SS would focus on the Solar Svstem

seienees; where the need for an instutute of the kind propesed here s

particularly strong. Virtually all projeets in this field are Principal-
Investigator | PL tvpe missions, and thus aleeady to a certain extent

mterdizcipbinary. The sets of experiments flown on such missions

produce very different types of data, which have to be interpreted and

integrated holistically if mission abjeetives are to be fully exploited

Specifically, [B51s initial programme would include heliospherie and
cometary research, solar and space plasma physics, and solar terres-
trial relutions. Such s programme could begin immediately atter
T85Ts creation. Analvses of the early data from Ulvsses and of data
from thespacecraft that intercepted Halley's Comet have progressed
sufficiently for the broad interdizciplinary studies foreseen to bring
added value immediately.




There are alveady verv important links to astronomy in the TASTP

Programme: the penetration of interstellar gas and grains into the

helissphers, the shock acceloration processes directly observed in

interplanetary space, the relationship between comelary and inter-
stellar chemistry, the implications of the results from the solar atmos-
phere and seismology for stellar physics and stellar struetare, or the

information on nucles-symihesis obtained from chemical and isotopic

abundanees in comets and galactic coamie rayvs. Az long as the empha-
sis on broad guestions is maintained, the activities at 1551 will

strengthen the link between golar-svztem studies and astronomy - o

the ultimate henefit of hoth,

Onee the work on solar-terrestrial physics was well under way,
decizions on the future direction [or the programme would need to be
taken. The choice of whether to go more towards astronomy or 1o
inelude planetary — in particular lunarand earth-oriented research -
would depond on how the World's space programmes in general
develop, and what the role of the TACG in this framework would be,




ORGANISATION
AND FINANCE

Tiis proposed Lo organise ISS] as a private institute, run by an Associa-
tion and supported by several sponzors, The existing "Association
PRO-1551" could assume this responsibility, subject to satisfactory
provizion being made to alTord the aponzors sdeguate influence and
monitoring possibilities. However, the primacy of science should be
the guide in setting up 1551 The organisational strocture and the

various responsibilites foreseen would be as follows:

Governing bodies

The oreanisational scheme proposed for ISS] is not unlike that of

other existing advanced-studies institutes: a Board of Trosteess over-
sees Lhe activities of ISSLL L is supported in thiz task by an Adminis-
trative and Finanee Committee, which would supervizse the financial

and administrative activities of the Institute.

The Association

The Institute would be run by a non-profit-making Association,
which would receive the financial contributions from, the Swiss
Confederation, the Canton of Bern, and the other sponsors. The
Aszociation would provide the Institute with the necessary tunds and
manitor its operation. The Asseciation supports 1851 in acquiring
national and international sponsorship, and in maintaining and
strengthening support for the Institute. Following conzuliation with
and eonfirmation by the Board of Trustees. the Association would also
appoint the Directors of [SS1

The Directorate of I1SSI

The 1851 Directorate would be led by up to three Directors. Thew
would be responsible for defining and carrying out a scientific
programme of hizh quality and originality, as well as [or the

Institute's day-to-day operation.




The Staff

The personnel would consist of a small Staff - six toeightin the initial
phase, rising to about twelve after foar vears - and ac least bwice as
many Fellows. Among the latter, a reasonable balance between junior
and mere senior visiting scientists would be maintained. The Staff
waould aid the Directorate in running the Institute, and aid the
Fellows in gelting started with their work, Seientists among the Staft
would be actively involved in acientific research,

An Administrator would be responsible for finaneial and administrea-
tive matters, [wllowing guidelines set by the Directorate and the
Governing Bodies,

The Fellows

The majority of scientists working at ISS1 at any given time wauld be
Fellows: who would be expected {o produce substantial scientific
output. Toenable them to concentrateon this task, 1558 must strive {o
provide them with optimal workimg conditions, and the grant-
providing agencies must also offer them attractive Fellowships,
Special arrangements will be needed in the initial phase to support
the granting of fellowships to scientists from Russia and the former
Intercosmos countries,

Depending on the seientific task in hand, the tenureships for Fellows
would tepieally be from threee months to two vears. 1581 would also
provide some office space for short-stay visitors, in particular for
genior scientists whose cooperation with an ISSD group would
enhance their seientilic work, The contacts with other experimenters
and theorists and the experience gained at 1551 should enable the
Fellows to continue with cooperative studies alter completion of thetr
tenure in Bern, thereby multiplying I531s effect with regard to the
in-depth interpretation of the data from future international coopera-
tive programmes.

Fellows would be selected — by a granting agency, with concurrence by
= the Institute required — on the basis of seientific ability and the signifi-
cance of the work they propose mn the context of ISS1's seientific
DTG TAIMME,



Financial Contributions

The Canton of Bern is expected to offer the use of a building. ineluding

services, and to contribute to the mitial start-up costs,

Negotialions are in progress with the Bwiss Government and the
European Space Agency to finance the basie operations of the
Institute (e, staff, investments and running costs b Other agencies or
preanisations can be expected to contribute to the running costs at o
later date.

Space agencies cooperating in the [ACG, as well as other
national and international ageneies, foundations, aeademies and

private companies are encouraged to (inance the Fellowships.

Budget

The estimated yvearly expenditures (at 1984 prices! [ur the building,
investments, running costs and =taffzalaries would be 1.6 MECT foy
an initisl period of two Lo three vears, rising to a foreseen cetling of
29 MECL after about four vears, | The Fellowships are not ineluded

i this estimate),

phcto: Eymonn AG, Splaz




THE SITE FOR ISSI

The Canton of Bern has recently decided to fund the leazing of a
building for IS51 on the city's Hallerstrazse. which 15 in an ideal

loeation.

A floor area of 700 m? is available 1o 1881, consisting primarily of
office space and two seminar rooms, For larger meetings, lecture
rooms could be made available by the University of Bern during the
academic vacation periods. A small speciabized Library 12 forezeon at
1551, while the larger libraries of the University nearby would be
avatlableto IS5] persannel,

1551 would be equipped with POz and work stations linked o the
central computers of the Univerzity of Bern, to the Swiss Sciontific
Computing Centre af Manno (in Tieinoe !, and to Internet.

The University of Bern, with its physaies, astronamy, mathematics,
computer seiences, chemistry and earth-sciences institutes, can be
reached on foot in five to ten minutes from the Hallerstrasse, The
Institute of Physics in particular, and several of the other mstitutes
also, have considerable experienee and aninternational reputationin
the space sciences. Their proximily 15 an advantage for [851 in
numerous ways (attendance at seminars, lbraries, ete. | and especial-
Ivdurimg the start-up period ladministrative advice and support, ete. ),




The butlding that would house 1551 is just

ten minutes walk from the mam railway
station in Hern, feom which there ars

direct trains to Zurich and Geneva inter-
national airports, and to other Eurapean

cities, The proximity of the ratlweay

station and an excellent local public

Lransport system permit casy commuting
from a wide cholee of residential areas in

and around Bern, For instance, it is possi-
ble to commute from Neuchatel, in the

French-speaking part of Switzerland, or
from Spicz in the Bernese Cherland,

The spoken  language n Bern s
German but, this being the capital of
Switzerland, there are many French-speaking people too, English and
[talian are also often heard. and there are English, French and German
schools in the eity,
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STARTING-UP ISSI

It s intended that 1551 should open its doors incarly 1995, The build-
mg will be available in Mav 19495, but stadl cauld be recruited carlier
and eszential equipment ordered in advance by making use of some
temporary office space that could be put at 1550's dizposal by the

University.

For the initial two-yvear period, 8 minimum ol six to eipht staff
members will be needed, the full complement of aboul bwelve stafl
being reached only after four yvears, At least two Dirvectors should be
appointed as early as possible, to give 1551 enough impetus to begin
pursuing its mandate.

1551 eould begin active working in May 1995 and, as no major installa-
tinns are needed, the Institute would become seientifically productive
almost immediately.

A decision to proceed with the establishment of [SS]
needs fo be taken before the end of 1994,




