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OUR 4 STRATEGIC PRIORITIES

STRENGTHEN SUSTAIN WORK EXTEND
our strategic independence a competitive space ecosystem towards a sustainable world our scientific excellence
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WORK TOWA

COPERNICUS /
FUTUREO

PLEIADES TRISHNA

© Copernicus Sentinel Data, 2019

© Copernicus Sentinel Data, 2022 © CNES/ill.D.Ducros, 2018 © CNES/E.Grimault, 2022 © CNES/IIl.M.Regy, 2021 © CNES/M.Clavery, 2022 © CNES/ill.D.Ducros, 2021 © Airbus DS, 2015
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PERSEVERANCE SEIS / INSIGHT GATEWAY / : MIRI /
ARTEMIS JAMES WEBB

© NASA/ESAICSA/STScll, 2022
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© CNES/E.Grimault, 2022 © NASA/JPL Calte © NASA/JPL Caltech, 2019 2 © NASA GSFC/CIL/A. © ESA/ATG medialab/Gaia/DPAC © ESA-SIM Photography
Manrique Gutierrez, 202
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THE FRENCH SPACE ECOSYSTEM

54 curricula

100 lecturers
2,400 students/yr.

154 |aboratories
600 teams

200 PhD students
3,000 people

70,000

PEOPLE

30 establishments
5,000 people

32,445 people

352 establishments
29,449 people
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CNES countries around
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2 International agreements
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* figures and map as of 1 January 2023



FOUR FIELD CENTRES
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Toulouse Space Centre Head Office Space Transportation
(1716) (187) (188)
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ORGANIZATION CHART

Philippe Baptiste Conseillers du PDG
Président Directeur Général

%.J ‘ 1' ﬁtl
Pierre Amidey Pierre Fond Lionel Suchet
Controleur genéral d'Etat Agent comptable principal Directeur Général Délegué

Francois Alter Philippe Steininger Pierre Tréfouret
Bernard Chemoul Conseiller Conseiller militaire Directeur du Cabinet
Inspecteur Général et
Directeur de la Qualite

Laurence Monnoyer-Smith
Directrice de la déiégation
au développement durable

\
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Pauline Pannier Jean-Marc Astorg Christophe Venet Caroline Laurent Carine Leveau Marie-Anne Clair Philippe Lier
Secrétaire Générale Directeur de la Stratégie Directeur Europe Directrice des systéemes Directrice du Transport Directrice Technique et Directeur du Centre
et International Orbitaux et des Spatial Numérique Spatial Guyanais
Applications

Jean Aussaguel Gérald Dupré Thierry Levoir Marie-Claude Salomé Liliane Sebas Nicolas Hengy
Directeur des Directeur des Achals  Directeur Central de la Sécurité Directrice de la Directrice des Ressources Directeur financier
Services Comptables et Recettes externes Industrielle et de la Streté Communication Humaines
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PHD AND POST-DOCTORAL GRANTS

Each year, CNES allocates more than hundred doctoral and postdoctoral
research grants to students interested in space activities.

Strong support to early career researchers:

» Train young researchers and engineers in the space field

» Ensure a scientific environment of excellence and a strong capacity for innovation

» Support space research in the fields of user sciences (space transport systems, orbital
systems, user sciences of space resources, human and social sciences).

» Strength the links between early career researchers, CNES and industry (Yearly Career
Researchers Days — JC1-JC2; Paris Air Show, etc.)
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PHD AND POST-DOCTORAL GRANTS

Some figures:
Since 1986 > 3000 ECS have received a CNES support
> 300 labs involved in the CNES PhD & post-doc programs

Promotion 2023 :97 PhD —— —— Promotion 2023 : 30 postdoctorate ——

B Sciences B Sciences
B Orbital system technologies B Orbital system technologies
B Space transportation technologies B Space transportation technologies
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LES JEUNES CHERCHEURS AU CNES
EN QUELQUES CHIFFRES

FORMER les jeunes chercheurs
dans le domaine spatial

ASSURER un environnement
scientifigue d’excellence et
une forte capacité d’innovation

SOUTENIR larecherche spatiale

RENFORCER les liens
entre les jeunes chercheurs,
la recherche académique,
le CNES et I'industrie
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en moyenne chaque année

jeunes
chercheurs

ont bénéficié du programme CNES depuis 1986

60 . d

laboratoires

a sujet/an
et
héb tdesj herch Y .
T eNeschaqueamnée @ candidature/an

millions d’euros candidatures recues

Cot annuel du programme chague année




LES JEUNES CHERCHEURS AU CNES
EN QUELQUES CHIFFRES

Co-financeurs

(industriels, organismes
de recherche et
collectivités publiques)
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domaines liés

alarecherche spatiale: /%

- Sciences humaines et sociales ™
- Sciences microgravité

- Sciences de la Terre

- Sciences de I'Univers

> &9,80/0 des allocations
délivrées par le CNES

#1.79%0 des allocations

- Technologies Systémes Orbitaux —» i rées par le CNES

- Technologies et 8,79%0 des allocations

Transports Spatiaux délivrées parle CNES




MANY THANK

- Kader AMSIF — DS/DAP/SUE (partie sciences de |'univers)
- Anne-Marie CERRATO — DRH/PRH/AG

- Bruno CUGNY - DTN

- Aurore DUPUIS — DS/PF/TD

- Emilie LABARTHE — DTS/FIT/RAP

- Jean-Marc LAHERRERE — DTN/TPI

- Sophie LE GAC — DS/DAP/EOT

- Laurent LEFLOCH — DRH/PRH/AG

- Mioara MANDEA - DS/DAP/CS

- Christian MUSTIN — DS/DAP/SUE (partie exploration et exobiologie)
- Aurélie STRZEPEK — DS/PF/TD

- Céline TISON — Campus de la Donnée DTN/CD

- Cécile VIGNOLLES — DS/DAP/CS

Cathy BRIEU — DS/DAP/CS & our partener Carte Blanche
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JC1 - YESTERD/

Voici une réponse d’'un doctorant de I'année derniere a la question « ces
journées JC vous semble-t-elle utile » ?

« Le point le plus important reste pour moi de mettre du contexte sur les
theses. Je n'ai pas beaucoup de contact avec mes encadrants CNES, mais ces
journées sont motivantes en voyant le projet global derriere, et le contexte dans
lequel nous travaillons. Elles aident a donner un sens aux theses individuelles. »
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JC1 - TOMORROW

PROMOTION 2023: ANDREA MIA GHE




PROMOTION 2023: ANDREA MIA G

Like many children fascinated by the Apollo missions, Andrea Ghez dreamed of exploring other terra incognita beyond Earth.
However, she had since become a Professor of Astrophysics at the University of California, having completed her PhD in 1992
at the California Institute of Technology (Caltech) under the direction of Gerald Neugebauer, one of the pioneers of infrared
astronomy. In an interview in 2017, she revealed that she had considered a number of different career paths, including that
of an astronaut and a dancer. Could she have foreseen that, a few years later in October 2020, she would receive one of the
most prestigious scientific awards, the Nobel Prize in Physics for her work on black holes, especially the supermassive one
that reside at the centre of the Galaxy? She thus became the fourth woman to receive this distinction since Marie Curie in
1903.

This award rewards her perseverance and scientific career beyond her dreams. Andrea Ghez’s observations of stars orbiting
the centre of the Milky Way soon suggested that a supermassive and invisible object, like a black hole, must reside there. It
required several decades of research to identify the motions of the star cluster in order to determine the mass of the central
black hole, named Sagittarius A*. After ten years of near-infrared observations using adaptive optics, Andrea Ghez and her
team made their first estimate in 1998.

In 2012, she refined the mass estimate of this supermassive black hole (approximately 4 million solar mass), and in 2019
confirmed that the observations were fully compatible with the general theory of relativity. In 2020, she discovered
mysterious objects orbiting the black hole, opening up new ways of research.

The woman who had aspired to become an astronaut or a ballerina has become a leading expert in the field of
astrophysics, determined to unravel the mystery of the fateful ballet of stars at the centre of our galaxy, choreographed by
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Par Bruno CUGNY
Expert politique technique
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CENTRE NATIONAL
D'ETUDES SPATIALES

More than 960 people
With many specific technical resources
(labs and simulation tools)

DTN
Technology & Digital Directorate

Marie-Anne CLAIR

ORGANIZATION

TECHNOLOGY & DIGITAL DIRECTORATE

DAD

Deputy Directorate
Jean-Claude SOUYRIS

\

March 2024

GEIPAN
Unidentified Aerospace
Phenomenon and

information Section

PTC

Core Technical Poli
Clémence PIERANC

RMS

Skills and Resources
Thierry FLORIANT

Bruno CUGNY (Orbital System)

IT Infrastructures, Spacecraft Space Instruments Space Systems )
- . Scientific and . ) ; Architecture, i ) Quality & Operations Data Camous Stations Networks
Digital Entreprise Application IT Technlques_and Transportation Techniques and validation & Flight Dynamics Expertise p p and Alert Systems
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Martial Béatrice Francis Christophe Philippe Hubert Paol Alain Denis Simon
VANHOVE DEGUINE PRESSECQ BONHOMME KUBIK FRAYSSE VaAONa MALLET PERRIOT BAILLARIN AUDOUY
TROOSTENBERGHE
EN
REPUBLIQUE . .
FRANGAISE Emilie Labarthe (Space Transportation)

Liberté
Egalité
Fraternité




PHD AND POST-DOCTORAL GRANTS

Technological subjects : Orbital Systems and Space Transportation :
~40 thesis and 10 postdocs per year

» Allow the training of specific (or even new) skills and also participate in the
dissemination of information between partners as well as increasing the skills of the
actors involved (CNES, laboratories, industrial co-financers)

» Promote the development of multi-physics simulation tools and the development of
unique experimental means or tests (thanks to additional R&T budgets) with our
academic partners for the benefit of CNES and industry
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PHD AND POST-DOCTORAL GRANTS

Some examples of themes covered, allowing the training of key skills
(engineering sciences) which then irrigate the space ecosystem

» Mastery of technologies specific to the field of launchers and their environment,
combustion modeling, motorization, new propellants, specific avionics, etc.

» Remote sensing (extraction of information for applications) with increasing use of Al
techniques

» Instrumentation (including critical optical and microwave technologies, quantum
technologies)

» Telecom/navigation (including critical microwave technologies, antennas, amplifiers,
propagation, system optimization, etc.)

» Modeling of the spatial environment and its effects on components and materials

» Mechanical, thermal, batteries, materials, radiation/contamination, electronic/opto

comnoanonitce
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PHD AND POST-DOCTORAL GRANTS

In 2023 decision to increase the number of PHD and Postdoc on CNES Sites
(+10in 2023 and +20 in 2024)

» Under specific conditions :
» Link of the subject with CNES top priorities (technical, technological, strategic interest of the
subject)
» Candidates on CNES sites (Toulouse, Paris, Guyana),
with CNES Supervisors significantly involved (compared to standard thesis)
— Increased attention to the choice of supervisors and candidates !
» Use of CNES simulation tools/computation means and/or access to specific databases and/or
experimental means
» 100% CNES funding : to quickly secure the thesis and not be linked to a specific industrial
partner
» Doctoral school: Agreement from an external or CNES thesis director (HDR)
» CNES is in general co-supervisor of the thesis
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ATELIER DE DISCUSSION -10H 30—-12H 30

L'objectif

Chaque participant présente brievement son sujet de

these ou son projet de postdoc lors des tables
rondes. Ensuite, un sujet de these est sélectionné

dans chaque groupe pour étre présenter de maniere

ludique et compréhensible par tous a tous les
participants.

Le sujet sélectionné ne sera pas présenté par le
thésard concerné mais par un autre volontaire du
groupe.
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La mise en ceuvre

1.

Lors des tables rondes, chaque participant
présente son sujet de these ou son projet de
postdoc en

2/3 minutes. (35 min)

. Ensuite, chaque groupe choisit un sujet de these a

présenter a toute la salle. (5 min)

. Une fois le sujet choisi, le groupe identifie la

personne qui va présenter le sujet et prépare en
15 min une présentation orale de 3 min dans un
esprit ludique et compréhensible par tous. (15
min).

. Chaque groupe dispose de 3 minutes pour

présenter le sujet de these sélectionné devant
tous les participants. (45 min)

. Apres les présentations collectives, il pourray

avoir une session de questions-réponses afin de
favoriser les échanges
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