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Main points

How did International Cooperation start?
How to cooperate?
How not to cooperate?

The future of International Cooperation




What is Space Science?

* Astronomy and fundamental physics
* Solar System exploration

* Plasma physics

* Earth sciences

Space Science is “Big Science”
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The main space organizations

e APSCO

* China NSSC, CAS Nsse-

* Europe ESA @esa

e India ISRO - =rs

+ Japan IAXA J4i

e Russia IKI ROSCOSMOS < WRU
e Thailand NSPO @ gxxzaon.
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Is there any space science

endeavor without IC?

“Autonomous science” is generally not the
best science!

Science works only best when confronted to
the broadest basis of knowledge!

Science (space science) has always been, is,
and will continue to be INTERNATIONAL!

Hence, best science is dependent upon the
broadest international confrontation

Independence is a political approach, not a
science approach!
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What projects are concerned

* Mostly BS projects

* Small projects also but they might be : |
better fit to idepenent endeavors
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Why cooperating?

* Sharing the results of science discoveries

* Some missions may be too big or too costly for
one organization alone to build

* Necessary talents may not exist in the
principal country

* Bringing added value and complementary
expertise

RM Bonnet Summer School 17/10/16
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Sharing
the results
of
scientific
discoveries

COMETARY SCIENCE

Dust measurements in the coma of
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Some missions may be too big or
too costly for one organization
alone to build




Necessary talents may not exist in
the principal country
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Bringing added value and

complementary expertise
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IAA Team Achievement Award
2010
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How did it start?

In the difficult context of
the Cold War after the
launch of Sputnik 1

Competition was strong
between the two super
powers




How did it start?

= COSPAR ' O e i h"mu'ow'i".' ysore, inca
- (Beijing-2006, ™ S
Mysore-2012, " ™~
Leningrad-1970, . Jo8 oot
Tokyo-1968, Nagoya, 199\ ¢
* 1AA (1960)
+ 1SSI (1995), ISSI-BJ (2013) 1



INTERNATIONAL
SPACE

SCIENCE
INSTITUTE
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INTERNATIONAL
SPACE SCIENCE
INSTITUTE
BEIJING

* International Teams
 Workshops ;

* Working groups

* Forums
 Summer Schools
* Visiting scientists

Space Very Long Baseline Interferometry Forum
16-18 September 2013, Beijing




How, to cooperate?

RM BonnetSummer School 17/10/16 22
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How to cooperate?

* The ESA approach

* Mutual interest through complementary
contributions from the partners

* One leading partner is usually needed

* Mutual respect among the partners is a
mandatory rule for a successful result

* Examples of various cooperative missions

RM BonnetSummer School 17/10/16
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ESA Programs and respective
Budgets (Billions €)

Activités de
Exploration Surveillance de pase
robotique I'espace 32

156 Budget général

Support 209

technologique
105 i
Télécommunica \ |
tions S 2 . Observation de
309 . s la Terre
r | 1254
TSGR Programmes Navigation par  /
habité | \_ scientifiques y,  satellites 7 |

371 VLT R , 664
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ESA Budget for 2016

ESA Activities and Programmes Programmes implemented

for other Institutional Partners
Cither Micome: BE: 5.0%, 188.9 MC

5.5%, 204.4 MC

CZ: 0.4%, 15.6 MC
DK: D.8%, 29.5 MC

EE: 0.0%, 0.9 MC

AT: 1.3%, 47.6 MC

CA: 0.4%, 13.2 MC \

UK: B.7%, 324.8 MC

Income from

Eumetsat 9.8%, Other income:
FI: 0.6%, 21.6 MC 147.9 ME 2.4%, 35.6 MC

FR: 22.6%, B44,5 MC

CH: 3.9%, 146.4 MC

Total;

SE: 2.0%, 73.9 MC
ES: 4.1%, 152.0 MC
RO: 0.7% 26.1 ME
PT: 0.49%, 16.0 MC
PL: 0.8%, 29.9 M€
NO: 1.6%, 59.6 MC
NL: 2.7%, 102.6 M€
LU: 0.6%, 22.0 ME

Income from
EY: 87.8%,

1324.8 MC
DE: 23.3%, B72.6 MC

GR: 0.3%, 11.9 MC
HU: 0.1%, 5.0 M€

IT: 13.7%, 512.0 M€ 1E: 0.6%, 23.3 MC

MC: Million Euro
TOTAL ESA BUDGET FOR 2016: 5250 M€



The ESA approach to International

cooperation

 Concerns mostly missions too big for a single
European nation to develop

e Share of responsibility between Member states and
ERYA

— ESA provides the common systems (Spacecraft, Launcher,
in orbit operations, data delivery,

— Member states fund all expenditures related to these parts
of the scientific payload developed in their respective
country

 “Coopetition”: Member states ESA contributions are
in competition with their domestic activities



Council Meeting at Ministerial Level

Grand Duchy of Luxembourg, 2 December 2014
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Hardware contribution




Hardware contribution
SoHO

< Jointprogram between the European Space Agency (ESA)and NASA.

» Anindustryteam led by Matra MarconiSpace built SOHO in Europe. It's instruments were
provided by nine European and three U.S. Principle Investigators

» ESA:responsiblefor SOHO’s procurement, integration, and testing
» NASA: provided launch and mission operations (at Goddard Space Flight Center)

Launch 2 December 1995




Probing the Sun’s interior
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Probing the Sun’s interior

MDI Medium-—! FPower Spectrum

0 50 100 150 200 250 300
angular degree, !
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The solar corona as seen from
EIT 195 A SOHO EIT 195 A

Dec. 1996 June 1999
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Complementarity

XMM-Newton ESA Chandra- NASA

35






Multilateral agreements

INTEGRAL (ESA-Russia-NASA)
INTErnational Gamma-Ray Astrophysics Laboratory

L 37
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INTEGRAL

Spatial distribution of the 511 KeV positron annihilation emission in the
galactic center
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Mars Express and Beagle 2

L



Mars Express and Beagle 2

11/1/ 20106
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Cooperation through
coordination

* Giotto-
e [LWS
 Earth sciences
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SCIENCE

|®

CHARTER

ORGANIZATION

MISSIONS

NEWS

PRESENTATIONS

HISTORY

CONTACTS
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International
Living With

ILWS Charter

Stimulate, strengthen, and coordinate space research to
understand the governing processes of the connected Sun-
Earth system as an integrated entity.

Objectives
To stimulate and facilitate:

Study of the Sun-Earth connected system as a system and its
effect which influence life and society.

Synergistic coordination of international research in solar-
terrestrial physics, including all relevant data sources as well as
theory and modeling.

Collaboration among potential partners in solar-terrestrial
space missions.

Effective and user driven access to all data, results, and value-
added products.

a Star o



ILWS: Member Agencies




Organization

IWS-WG
Steering * Facilitation
Committee

C. Escoubet- ESA'(Jll Executive Secretary‘jw .
Chair, ILWS-W:W ILWS-WG System Concept
| » Coordination

2 | * Priorization
ILWS-WG —]] ILWS Web Sltc‘m « Findings

Ground:‘" S .‘ » Resources and

Based
Task Group -

E. Donovan, ) » Data Systems

Chair
Hellosphere
Task Group

Opportunities




2009

202

2018

INTERHELIOP;OBE

ISRO

| USA (other)

RFSA

2021
Other
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Mangalyaan-2
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RFSA  Other




observation satellites
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CEOS Background

O Optimize the benefits of spaceborne Earth
observations through cooperation in mission
planning and development of compatible data
products, formats, services, applications & policies;

O To serve as a focal point for international
coordination of space-related Earth observation
activities;

0 To exchange policy and technical information to
encourage complementarity and compatibility among
spaceborne Earth observation systems and the data
received from them.

CEOS Working Group on Information Systems and Services- 3 C E Q S



WIGOS
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ISPM
Original concept
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International Space Station

ology transfer is political ;
strategically sensitive |
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Some general rules

International cooperation should be the tool for the development of an
optimum worldwide program for the benefit of space science.

Programs of the different agencies should be complementary to one
another and not compete, while allowing a healthy overlapping.
Agencies should exercise fairness, restraint, and respect for one another
in the process of establishing and/or modifying their programs.
Reciprocal access to one another’s facilities should be the norm, and
scientific exchange of data should be encouraged.

Hardware cooperation should be based on mutual advantage and clear
technical and management interfaces.

Coordination among separate projects should be implemented whenever
possible.

Fair acknowledgment of the contribution of the other parties should be
recognized and publicized.

Upholding international agreements should have priority.



Some general rules

i

The formulation of global road maps, involving the present set
of space nations plus those which appear on the scene
becomes everyday a pressing evidence

However the technology transfer (ITAR) issue requires new
approaches

Some space agencies are not necessarily in full support of
such an approach, which deprives them of their freedom and
ability to keep a certain control

However, can they maintain global control because of their
own idiosyncrasies and national pride?

A new system of governance must nevertheless be
established particularly in Earth sciences



Future

of International cooperation

* |nternational cooperation in space science is a
must

* |t can only expand, including all space fairing
nations and all talents from all nations

e Reciprocity between partners should be the
rule

e Coordination of missions is easier to
implement and should face no difficulties
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