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Key events in 2018

François Jacq, the CEA’s new Chairman

On 20 April, France’s Council of Ministers appointed 
François Jacq as Chairman of CEA.

The CEA celebrates the launch  
of its 200th start-up, Tridimeo

Tridimeo multispectral 3D sensor. Photo credit: Tridimeo

Tridimeo develops ultra-fast multispectral 3D vision 
solutions to meet production quality inspection and 
automated robot control needs relative to heavy and 
repetitive handling operations. Precise and fast, these 
systems can also be used to monitor the colour of 
manufactured products or to detect production defects. 
Tridimeo won the IncubAlliance 2018 award for best spin-
off from public research, as well as the INNOV UP Leader 
PIA 2018 call for projects in the “Industry of the Future” 
category.

The CEA exhibited at WNE

 
The stand CEA at WNE 2018. Photo credit: CEA 

The CEA exhibited at the World Nuclear Exhibition in 2018, 
the nuclear energy industry’s leading international event, 
held at Villepinte, near Paris, from 26 to 28 June. The event 
provided an opportunity for the CEA to meet its partners 
and discuss its research, as well as to hold presentations 
on the use of virtual reality for nuclear facility design, 
operating and dismantling.

Highlights of 2018 The CEA, one of the leading European 
players in Astrophysics!

ArTéMiS, the camera installed on the APEX telescope in Chile, 
was used to peer deep inside dark nebula NGC 6334, known 
as the Cat’s Paw nebula. Photo credit: ArTeMiS team/ESO 
091.C-0870/J. Emerson/VISTAA

In 2018, AIM – Astrophysics-Instrumentation-Modelling, 
a joint research unit under the CEA’s Department of 
Astrophysics – was assessed by the French High Council 
for the Evaluation of Research and Higher Education 
(HCERES). In its report, the HCERES described AIM as 
”a research unit carrying out exceptional work in the 
field, one of the best in Europe, recognised as a leader 
in the global scientific community. The methodologies it 
employs – instrumentation and sensors - data processing 
and statistical methods - high-performance computing 
- are developed at the very highest level. The results 
obtained are major contributions to our understanding 
of the universe and the astrophysical objects it contains.”

Valérie Masson-Delmotte, ranked among 
the Top 10 scientists by Nature

 Valérie Masson-Delmotte, Paleoclimatologist at the Laboratory 
of Environmental and Climate Science (LSCE - CEA-CNRS-UVSQ 
Paris Saclay/IPSL). Photo credit: B. Levy/Divergences Media

The magazine Nature named Valérie Masson-Delmotte, 
a paleoclimatologist at the CEA, as one of the top 10 
scientists to have made a difference in the world in 2018. 
Valérie Masson-Delmotte is also Co-Chair of the IPCC 
Working Group I, which examines the physical science 
underpinning climate change. She works to raise 
awareness among governments and the public of the 
impact of climate warming.

http://www.cea.fr
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60th anniversary of the CEA’s Military 
Applications Division (DAM)

In November, the DAM celebrated its 60th anniversary with 
a ceremony held at Les Invalides, in Paris, attended by 
France’s Minister for the Armed Forces, Florence Parly, 
Chief of Defence Staff, General Lecointre, Chief Executive 
of the DGA, Joël Barre, CEA Chairman, François Jacq, and 
Director of the DAM, François Geleznikoff, together with 
many other guests representing the defence sector at 
state and industry level.

Another success for gene therapy 
in treating beta-thalassemia

Pipetting robot used for DNA sequencing.  
Photo credit: F. Rhodes/CEA 

Gene therapy has been shown to be effective in improving 
the health of patients with beta-thalassemia, thanks to 
a series of clinical trials held around the world using 
LentiGlobin, the therapeutic vector developed at Harvard 
University (Boston, USA) and the CEA’s Institut François-
Jacob, by Professor Philippe Leboulch, in collaboration with 
bluebird bio, the US company of which he is the founder.

A regional platform for technology  
transfer in Occitanie 

Covering a total surface area of 7,000 m2, the new platform 
encompasses both office and services space and modular 
technical bays. Photo credit: P. Dumas/CEA

Thanks to this facility in Labège, companies in the area are 
able to work closely with the local CEA teams and use the 
equipment available at the various platforms. The building 
is designed with a view to future growth in the number of 
partnerships developed as the CEA expands in Occitanie.

Protecting France’s cultural heritage: 
three statues restored by ARC-Nucléar

The two angel taper bearers will first be disinsectised under 
gamma radiation, any chips will be repaired and repainted, 
before having their polychrome paintwork set.  
Photo credit: Arc Nucléart

With a view to assisting local authorities in conserving 
their heritage, by giving them access to the technology 
developed at the ARC-Nucléart laboratory, the CEA, in 
liaison with the Association of French Mayors (AMF) and 
the presidents of intermunicipal authorities, organises 
a competition called ”Sauvez le Patrimoine de votre 
commune” (Save your town’s heritage). In 2018, the 
winners were: a statue of the Virgin and Child, dating 
from the 17th century, from Beaumont-de-Lomagne 
(Tarn-et-Garonne) - the ”Education of the Virgin”, dating 
from the mid-18th century, from Château Chalon (Jura) - 
and a pair of angel taper bearers, dating from the 18th 
century, from Tournon (Savoie).

The CEA, the only French research body  
in the Top 100 Global Innovators

 
A negative electrode being made by coating a copper 
conductor with graphite ink, for a lithium-ion battery for 
electric vehicles. Photo credit: © L. Godart/CEA

In 2018, the CEA retained its third place in the Top 100 
Global Innovators list published by Clarivate Analytics. 
It is ranked as one of the Top 100 Global Innovators, 
making it the only French research body in the list, 
alongside companies including Alstom, Airbus, Safran, 
Saint-Gobain, Thalès and Total.

http://www.cea.fr
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Energy transition
 The CEA is a leader in energy transition. As such, its programmes focus on 

energy generation (nuclear and renewables), transport (fuel cells, hydrogen), 
housing and energy efficiency (insulation, heating, lighting), and lab practice 

with green chemistry processes. At the same time, CEA teams study past, 
present and future climate conditions, and try to predict what might happen in 

the various energy scenarios under consideration. 

Energy transition is one of the responses taken to tackle climate change and reduce 
greenhouse gas emissions. The objectives are to reduce the use of fossil fuels (oil, gas, coal) and 

prioritise an energy mix that includes greater use of nuclear and renewable energy sources. 
It is a strategy that will entail changes in energy generation, supply and use. European policy 

applies the ”3 x 20” rule: reduce greenhouse gas emissions by 20%, increase renewables to 20% 
of the energy mix, and cut energy consumption by 20% by 2020. In France, the law on energy 

transition defines a number of commitments relating to housing, transport, energy, health, 
agriculture, and biodiversity. 

http://www.cea.fr
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Nuclear energy
 The CEA provides the public authorities and industry with 

expertise and innovative technology for fission and fusion nuclear 
energy generation systems. 

The CEA teams involved

Fission energy

The Nuclear Energy Division plays three 
key roles:

 •  it supports France’s nuclear industry and 
defence industry, helping to maintain the 
current fleet at the highest levels of safety 
and performance, improving assessments 
of its service life, design-basis and safety 
margins, helping to optimise fuel cycle 
facilities, and proposing innovations for 
Generation III reactors;

 •  it is involved in cleanup and dismantling 
of nuclear facilities at the end of their 
service life;

•  it plans for the future of the nuclear 
industry through innovating in new reactor 
design (Small Modular Reactor (SMR) and 
Generation IV reactors) and planning the 
options for closing the fuel cycle.

The CEA’s Institute for Magnetic Fusion 
Research (IRFM) is involved in research on 
generating power using nuclear fusion. 

FUEL

Improving PWR fuel cladding performance 
under extreme accident conditions

Improving PWR fuel cladding performance under extreme 
accident conditions

In 2018, as part of the tripartite research institute (CEA, EDF 
and Framatome), the CEA carried out an experimental 
study, for existing reactor, on the behaviour of chromium-
coated fuel cladding at high temperature (up to 1,500°C). 
The experiment, conducted on non-irradiated fuel 
cladding, is a step in the qualification process for the new 
cladding design developed by the CEA, looking towards 
its industrial deployment in the medium term (at the same 
time, Framatome tested the same type of cladding in 
irradiated conditions in a power reactor). The ultimate 
objective is to improve the resistance of fuel rods in 
accident situations, and especially their resistance to 
oxidation at high temperature, and reduce the production 
of hydrogen, for instance in a loss of coolant accident.

Highlights 
of 2018
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WASTE MANAGEMENT  
Qualification of the Pivic prototype

Installing the upper section of the reactor.  
Photo credit: S. Le Couster/CEA

The teams at the CEA are developing an in-can 
incineration vitrification process (Pivic) designed for the 
management of mixed waste (organic and metal) at 
the Orano-Melox plant. In 2018, a series of qualification 
tests on the prototype produced at the CEA’s Marcoule 
site were carried out successfully, validating the system’s 
functions and confirming that the electrical parameters 
are compliant. In October, the first integral test on 3 kg 
of organic waste reached total combustion in 9 minutes, 
in accordance with industrial targets. These advances 
were carried out in partnership with Orano and Andra 
under France’s Investment for the Future Programme.

CLEANUP AND DISMANTLING  
Nuclear safety authorities approve 
prioritising of operations  

Installing equipment used to recover and remove highly 
irradiated stored waste, during dismantling operations at the 
fuel decladding facilities and the MAR 400 facility.  
Photo credit: S. Le Couster/CEA

In 2018, the nuclear safety authorities (civil and defence 
sectors) approved the CEA’s strategy regarding its 
prioritising of dismantling and cleanup operations. Their 
approval followed a lengthy examination by IRSN of the 
CEA’s proposals, which include prioritising operations on 
the basis of reducing the source term used at the facilities. 
The CEA began work on this strategy at the end of 2015 
at the request of the safety authorities, at a time when the 
number of facilities to be dismantled was increasing. Also 
in 2018, the CEA continued to define its strategy in more 
precise detail regarding certain vulnerable points.

FUEL  
Synchrotron used for the first time ever 
to characterise a section of a fuel pellet 
irradiated in a reactor!

Placing a specimen in the SOLEIL Synchrotron.  
Photo credit: J.-L. Bechade/CEA

In November 2018, researchers at the CEA and the 
SOLEIL synchrotron succeeded in characterising the 
microstructure of a nuclear fuel transverse section 
that had been irradiated in a reactor using X-ray 
diffraction, an experiment that represents a global first. 
This achievement is the result of several years research 
carried out by the two partners to adapt one of the 
synchrotron beamlines for the receipt and handling of this 
section of nuclear fuel, which weighs just a few milligrams 
and is 50 µm thick and 1 mm wide. SOLEIL is thus the only 
synchrotron capable of receiving highly-radioactive 
and contaminated solid samples, representative of the 
industrial fuel pellets used in French nuclear reactors. 

NUCLEAR SAFETY  
Successful test for the Cabri experimental 
reactor 

 
View of the Cabri reactor pool. Photo credit: G. Lesénéchal/CEA 

On 16 April 2018, the CEA and IRSN successfully carried 
out the first test simulating an accident situation in the 
Cabri experimental reactor. Using a new pressurised 
water loop, the test is the first stage in an international 
research programme aimed at improving reactor safety. 
It follows on from an extensive renovation programme 
which involved the teams working at the Cabri reactor, 
operated by the CEA at the Cadarache site on behalf of 
IRSN. The new loop will be used to analyse fuel behaviour 
in a thermal-hydraulic configuration representative of that 
inside a PWR.

Source term: 
ensure that the 
waste materials that 
are the most highly 
radioactive and 
easily dispersible 
are processed and 
conditioned as soon 
as possible with 
a view to storage 
or disposal, as 
appropriate.
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MAGNETIC FIELD  
French superconducting coils delivered 
to Japan for the JT-60SA tokamak

Inserting the magnet in the cryostat. Photo credit: P. Dumas/CEA

The CEA’s contribution to construction of Japan’s JT-60SA 
tokamak, being built to study nuclear fusion, neared 
completion in February when the last superconducting 
toroidal field coils (ten in all) were delivered. The coils 
were manufactured under the responsibility of the CEA 
by GE Power in Belfort. The JT-60SA project is one of the 
counterparts to the ITER project underway at Cadarache.

TOKAMAK  
First EUROfusion test campaign 
for the WEST tokamak a success! 

The Articulated Inspection Arm (AIA) is an articulated robot 
used to examine the interior of the tokamak in between test 
campaigns. Photo credit: C. Roux/CEA

Designed for testing critical tungsten components for the 
ITER project, the WEST platform is operational in its new 
configuration. In February, 2.5 MW was injected into the 
plasma, before starting the first test campaign by the 
EUROfusion consortium, which was successfully completed 
at the end of the year. In November, as a foretaste of the 
future in remote monitoring of ITER, Japanese partners 
in Rokkasho took part in experiments using the WEST 
tokamak for the first time. Inaugurated in April 2018, WEST 
is now included on France’s major research infrastructure 
roadmap.

CLEANUP AND DISMANTLING  
Major advances to reduce  
the source term 

Tests prior to using a glovebox designed for waste 
reconditioning. Photo credit: S. Le Couster/CEA

Cleanup and dismantling operations conducted in 2018 
significantly reduced the source term at many facilities. 
Some examples: speeding up the process of removing 
25 fuel assemblies from the Phénix reactor; first shipment 
of plutonium-bearing ash resulting from operating at 
the UP1 plant from Marcoule to Valduc; draining the 
pools at the liquid effluent treatment station (STEL) at 
the Marcoule site; removing fuel from INB 72 at Saclay 
for processing and reconditioning at the Cadarache 
site; end of draining at INB 56 (at the Cadarache site). 

CLEANUP  
Closer cooperation with Japan 

 

View of the Fukushima site. Photo credit: J.-L. Sida/CEA

As part of cleanup operations at the Fukushima site, 
Japan’s Ministry of Industry selected the proposals 
submitted by the CEA, Orano and Anadec, which aim 
to adapt the in-can vitrification process (developed 
under France’s Investment for the Future Programme 
by the CEA, Orano and Andra) for managing waste at 
Fukushima. The R&D programme, completed in under 
a year (definition, tests on models, feasibility) proved to 
the Japanese partner that the process can be used to 
manage large volumes of different types of waste. Pilot 
tests to demonstrate feasibility for processing waste at 
Fukushima are scheduled to go ahead in 2019 and 2020.

Source term: 
ensure that the 
waste materials that 
are the most highly 
radioactive and 
easily dispersible 
are processed and 
conditioned as soon 
as possible with 
a view to storage 
or disposal, as 
appropriate.

Fusion energy
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Renewable energies
 The CEA has long been involved in the development of renewable energy 
sources, and continues to carry out research on solar power (thermal and 

photovoltaic) and its use in housing, batteries for electric vehicles, hydrogen, 
and Gen II and Gen III biofuels. This research is carried out upstream of the 

industrial stage and thus supports French industry. 

The CEA teams involved

The Technology Research Division of the CEA develops and transfers 
generic technologies to its industrial partners spanning from traditional 
applications to the most advanced high-tech sectors including companies 
of all sizes, from start-ups to large groups.

Within the Division, the Laboratory for Innovation in New Energy 
Technologies and Nanomaterials (CEA-Liten) and the National Solar 
Energy Institute (INES) work on solar energy (thermal and photovoltaic) 
and its integration into fixed and mobile structures. The CEA-Liten also 
conducts research on batteries for stationary applications and transport, 
hydrogen production, waste-to-energy solutions and on the insertion of 
renewable energy into energy grids and storage systems.

In addition to publishing knowledge and expertise developed at the CEA, 
the Fundamental Research Division carries out world-class development 
work on instrumentation for the scientific community. This work, which is 
fundamental to the CEA in fulfilling its other duties, is carried out in liaison 
with academic and industrial partners in France and worldwide. 

In the energy sector, the Biosciences and Biotechnology Institute of Aix-
Marseille (BIAM) and the Interdisciplinary Research Institute of Grenoble 
(IRIG) study the responses of living organisms to environmental stress, 
the mechanisms involved in energy bioconversion processes and the 
production of high energy molecules, and biofuels. At the Saclay Institute 
of Matter and Radiation (IRAMIS), research in the fields of physics and 
chemistry is geared to societal challenges and the CEA’s programmes, 
such as low-carbon energy generation.

TECHNOLOGICAL RESEARCH DIVISION

FUNDAMENTAL RESEARCH DIVISION

http://www.cea.fr
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PHOTOVOLTAIC SOLAR POWER  
Heterojunction (HET) cells used for 
improved PV modules

View of the HET FabLab, for the production of heterojunction 
PV cells. Photo credit: L. Godart/CEA

Following the installation of the second-generation of 
the Plasma-Enhanced Chemical Vapor Deposition tool 
(PECVD) and the Physical Vapor Deposition tool (PVD) 
acquired by the CEA from Swiss-German company Meyer 
Burger, the teams improved the manufacturing processes 
of heterojunction PV cells. They improved in particular 
the deposition of amorphous silicon layers (PECVD step) 
and the metal coating with 5 bus bars (screen printing 
step). A standard size cell (244 cm2) was certified at a 
remarkable 23.9% conversion efficiency under standard 
measurement conditions by an independent testing 
and calibration laboratory (CalTeC_ISFH, Germany).

PHOTOVOLTAIC SOLAR POWER  
StratobusTM: successful static mechanical 
validation tests of the first photovoltaic 
modules  

The StratobusTM. Photo credit: E. Briot

Thales Alenia Space announced the successful completion 
of the validation tests of the first full-scale photovoltaic 
modules designed for the StratobusTM. Stratobus is an 
autonomous stratospheric airship flying at an altitude of 
20 km above air traffic. In partnership with the CEA at 
the INES campus, these photovoltaic modules have been 
developed on a non-standard surface (greater than 
4m2), which is flexible and ultra-light (less than 800g/m2). 
The modules are composed of photovoltaic cells at 24% 
efficiency and provide a power greater than 200W/m2. 
They are made using manufacturing methods commonly 
used for terrestrial applications.

CO2 CYCLE

Startup of the first methanation reactor

Methanation system. Photo credit: V. Guilly/CEA

Atmostat and the CEA developed the Power-to-Gas 
demonstrator in the framework of their joint laboratory. 
The demonstrator is designed to produce SNG (Synthetic 
Natural Gas) by carbon dioxide (CO2) hydrogenation 
(CO2-SNG project). Once operating, the measured CO2 
conversion rate is greater than 97%, in line with the project 
objectives. This first achievement encourages the CEA to 
continue the project.

HYDROGEN  
Validation and delivery of Sylfen’s 
first Smart Energy Hub

 
3D exterior view of Smarthyes, and photograph of the interior. 
Photo credit: Sylfen

Sylfen, a CEA start-up, delivered to a customer its first 
prototype of the Smart Energy Hub. The prototype 
integrates a reversible electrolyser-fuel cell system, 
referred to as Sylfen rSOC. This innovative hybrid system 
operates in cogeneration mode, which ensures the energy 
supply of buildings and, ultimately, of eco-neighborhoods 
from local and renewable sources of production.

Highlights 
of 2018

http://www.cea.fr
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MICROALGAE

Tiny molecules capable of amazing 
applications!

Microalgae cultures in a Petri dish. Photo credit: L. Godart/CEA

CEA researchers revealed the existence of an interaction 
between the chloroplasts, where photosynthesis takes 
place, and the peroxisomes, which are organelles little 
studied in algae. This research offers promising prospects 
for the optimization of energy storage. In addition, another 
team demonstrated that the diatom Phaeodactylum 
tricornitum possesses, as part of its metabolic arsenal, 
small molecules that can induce an accumulation of oil. 
This discovery is valuable in the field of biofuels, in the food 
industry, or for healthcare.

ENERGY EFFICIENCY  
Ferrofluids, a promising means of 
converting heat loss into electricity 

 
Ferrofluid. Photo credit: Labuda

Through a theoretical and experimental approach, 
researchers elucidated several mechanisms that cause 
the thermoelectric effects in ionic liquids charged with 
magnetic nanoparticles and achieved some of the highest 
conversion yields of heat to electricity.

NETWORKS  
Multi-physical energy management 
simulation platform in Guadeloupe

An example of hydropower and solar 
systems in Baix Le-Logis-Neuf (Drôme, 
France). Photo credit: CNR

Modeling tools and their integration 
in an information system have been 
implemented as part of the Marie 
Galante micro-grid in Guadeloupe 
Island. The objective is to create a 
100%-renewable energy system 
for electricity supply. The research carried out makes it 
possible to size photovoltaic power plants with battery 
storage systems that are hybridized with two pumped 
energy transfer stations.

http://www.cea.fr
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Climate
 The Laboratory of Environmental and Climate Science (LSCE) is a joint research 
team (CEA, CNRS and University of Versailles Saint-Quentin-en-Yvelines) which is 
part of the Pierre-Simon Laplace Institute (IPSL). It works on four main scientific 

subjects: climate dynamics and archives, composition of the atmosphere 
and surface flow, climate models and biogeochemical cycles, and transfer 

and tracers in the Environment.

The CEA and IPCC studies

The Intergovernmental Panel on Climate Change (IPCC) celebrated its 
30th anniversary in 2018. Every 5 to 6 years since it was set up, the IPCC 
issues assessment reports which are used a key references by scientists 
and decision-makers worldwide. It has now begun working on its sixth 
assessment, aiming to publish a full report (AR6) in 2022 on three major 
issues: climate science (Working Group 1), the impact of climate change 
(Working Group 2), and climate change mitigation (Working Group 3). 
Scientists at the LSCE are closely involved in working on this report. Working 
Group 1 is co-chaired by Valérie Masson-Delmotte, a climatologist at the CEA.

ENVIRONMENT  
Ultra-trace elements, evidence of 
the radioactive plume released from 
the Fukushima plant

First bridge over Tadami River in Fukushima, Japan.  
Photo credit: Onsuda

Collaborative research in which the LSCE is involved 
has examined ultra-trace elements of plutonium 
found in the river sediment affected by rainout of 
the radioactive plume released from the Fukushima 
plant. These deposits are generally distributed 
in the same pattern as the radioactive caesium. 
This research will be followed up by long-term 
environmental monitoring of concentrations in 
the region.

MODELLING

Current climate models may underestimate 
long-term climate change

The Athabasca Glacier, in Jasper National Park, Alberta, 
Western Canada, is receding due to climate warming.  
Photo credit: A. Mazaud

In the past, there have been periods that have been as 
warm or even warmer than our present period, which 
can provide insight into understanding what could happen 
to the Earth under current climate warming conditions. 
According to a large-scale analysis in which the LSCE was 
involved, the displacement of climate zones and their 
associated ecosystems, together with the melting of the 
polar ice caps, could continue for tens of thousands of 
years. Our current climate models underestimate these 
long-term effects.

Highlights of 2018
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Digital transition 
for industry

 Originally set up to develop industrial applications for nuclear energy, the CEA now 
goes much further than that, as a key public organisation driving technological 

innovation in France and across Europe. Now, in close collaboration with industry, 
it develops technological solutions to address the major challenges faced by society, 

such as the digital transition (including semi-conductors, the Internet of Things, 
cyberphysical systems, Big Data, or the Plant of the future).

 Digital transition has brought about radical changes in our world, with the development of the internet, 
new technology, data scientists, virtual reality and augmented reality. It is causing disruption in every 

sector: information, trade, banking, training and education, healthcare, research, and industry.  
And we keep having to adapt to keep up with constantly changing rules and invent new models.

The CEA teams involved

The CEA’s Technology Research Division creates technological innovation to 
improve the competitiveness of companies and regional ecosystems.  
It supports its local partners in their approach to economic development 
and thus contributes to the creation of value and sustainable employment,  
which are in line with industrial needs.

The Laboratory of Electronics and Information Technology (CEA-Leti) 
is a leader in architecture and design of integrated circuits for micro- and 
nanotechnology, embedded software, silicon technology and components, 
optics and photonics, technologies for biotech and health and in systems 
and solutions integration.

The Laboratory of Systems and Technology Integration (CEA-List) focuses 
its research on intelligent digital systems, artificial intelligence, the factory of 
the future, innovation instrumentation, cyberphysical systems and digital health. 
These topics are all central to economic and societal issues.

Some figures:

 TECHNOLOGICAL RESEARCH DIVISION 
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MICROELECTRONICS  
”300 mm”, the new advanced silicon 
technology standard

300 mm wafer mounted on frame. Photo credit: P. Jayet/CEA

To complete and extend its 300 mm production capability, 
the CEA acquired new equipment in order to achieve 
advanced functionalities, to reduce the feature size of 
devices, to boost the development of new materials, 
and thus meet the needs of its industrial partners.

PHOTONICS  
A single platform for optics and photonics

The CEA-Leti’s Photonics platform is a unique research 
space in France and one of the largest R&D centers in 
the world for the development, characterization and 
simulation of optoelectronic components and systems. 
It created a new concept combining optics, photonics 
and microelectronics. Its activities cover device design, 
semiconductor technology, component manufacturing, 
system integration and packaging. It targets a wide range 
of applications, including lighting, micro-displays, optical 
transmission, imagers for visible or infrared frequencies, 
and+ devices for astrophysics.

MICROELECTRONICS  
The CEA and STMicroelectronics develop  
”GaN-on Silicon” technology

Preparation using the Nano-electronics and Micro-nanosystems 
platform. Photo credit: V. Guilly/CEA

This cooperation aims to develop and to industrialize 
advanced power diode and transistor architectures 
made of gallium nitride on silicon (GaN-on-Si). Such 
components provide superior performance, operating 
at higher voltages, frequencies and temperatures 
compared to conventional semi-conductors, such as 
silicon. The manufacturing technology developed on 
GaN, as part of the IRT Nanoelec program, will be 
transferred to a 200 mm pilot production line operated 
by STMicroelectronics in Tours (France) in 2020.

Highlights 
of 2018

The CEA teams involved

The Fundamental Research Division produces and publishes the knowledge and 
expertise developed at the CEA, and carries out world-class development work on 
instrumentation for the scientific community. This work, which is fundamental to the 
CEA in fulfilling its other duties, is carried out in liaison with academic and industrial 
partners in France and worldwide. 

The  Interdisciplinary Research Institute of Grenoble (IRIG) carries out research in 
the fields of biology, medicine, nanoscience, cryotechnology and new technology 
for energy and the environment, aiming to develop solutions in response to major 
societal challenges.

 FUNDAMENTAL RESEARCH DIVISION 
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COMMUNICATIONS  
CEA brings 5G to the Winter Olympic Games 
in South Korea 

 Photo credit: DR

The CEA, who was the projectcoordinator of the Europe-
Korea ”5GChampion’’ consortium, achieved a winning 
performance at the Olympic Winter Games. It achieved 
with its partners the first intercontinental proof-of-
concept of a 5G network. Terrestrial base stations, 
multi-beam antennas at millimeter frequencies and 
a satellite emulator have been deployed in the set 
up. Thousands of visitors were able to connect to WiFi 
or on a bus traveling between 60 and 80 km/h with 
a record speeds of 5 Gbit/s. Thanks to virtual reality 
glasses, they were able to ”find themselves in real time 
and in 3D” in Finland, 14,000 km from PyeongChang.

EMBEDDED SYSTEMS  
FACE revolutionizes electrical and electronic 
systems architecture for transport 
applications

The multiplication of functionalities in connected and 
autonomous vehicles explodes the number of sensors 
and embedded computers. Their integrations are 
becoming more and more difficult. The Renault-Nissan-
Mitsubishi Alliance turned to the CEA to resolve this issue. 
In the framework of the FACE project, CEA researchers 
developed a new embedded multicore architecture 
capable of accommodating new functionalities by 
simple software adaptation which manages critical and 
non-critical applications on the same processor, with a 
significant reduction in the number of computers and 
without derogating from the requirements in terms of safe 
operation and cybersecurity. At CES 2019 in Las Vegas, 
FACE was a great success with the transport sectors (land, 
sea and air), as well as with defense and industry.

DIGITAL CAMERAS  
Lighter, more compact optical systems

 

 
Curved optical sensor system. Photo credit: DR

Although the market for digital cameras, which are 
cumbersome and expensive, suffered the massive arrival 
of smartphones, the image quality of the latter remains 
relatively mediocre. The CEA provides an innovative 
solution for the visible imaging market, thanks to Pixcurve, 
which is its latest optical component with curvature 
technology. The sensors are curved, much like the human 
retina. In addition to reducing the number of lenses 
required, which in turn reduces the size of the optical 
system by up to 60% this technology also removes some 
optical aberrations which are responsible for bad image 
quality. This is great news for the digital camera market!

CYBERSECURITY  
Food safety: real-time audits

Eggs are tracked from the moment they are laid to the moment 
they are packaged, before being sold. Photo credit: Zlikovec

Connecting Food and the CEA teamed up to develop 
a solution based on blockchain technology to improve 
controls in the food industry. The solution checks 
and certifies product traceability from production to 
consumption. In the framework of this partnership, 
Connecting Food has developed a real-time audit solution 
for products, which allows verification that they are always 
in line with the expected specifications of the food industry 
brands.
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PLANT OF THE FUTURE  
Nanopix, the smallest gamma camera  
in the world 

 
Nanopix can be used to view radioactive sources at a safe 
distance. Photo credit: smuay

The smallest gamma camera in the world was developed 
to meet the needs of Orano to map shielded cells on 
its site in La Hague. To allow its passage in centimeter 
size holes, the CEA researchers miniaturized the 
electronics and the packaging of their Gampix camera 
and removed some mechanical parts. The Nanopix, 
the most compact gamma camera, has identical 
performances with only 8 cm in diameter, 5 cm in depth 
and a weight of 268 g. The next step is to integrate 
embedded intelligence and use it in robots or drones.

QUANTUM COMPUTING  
ERC funding for silicon-based quantum 
computing

On 23 October 2018, the European Research Council 
announced that the CEA will co-manage three ERC Synergy 
projects, which finance two to four researchers from 
several laboratories for six years. This extremely selective 
program is dedicated to exploratory research. This year 
the ERC recognizes the scientific excellence of the CEA in 
the fine understanding and the technological use of the 
laws of physics, from quantum physics to astrophysics.

ARTIFICIAL INTELLIGENCE  
First successful bus parking  
assistance test in Europe

The RATP group, the CEA and IVECO Bus carried out the 
first successful demonstration of fully autonomous bus 
parking in the framework of the European Bus System of 
the Future 2 (EBSF 2) project. Thanks to CEA’s expertise in 
artificial intelligence and robotics, a bus equipped with 
sensors and an autonomous navigation control system 
managed to navigate and maintain geolocalization 
without human intervention while detecting obstacles. 
The objective is to optimize the space available in bus 
depots in dense urban areas and to assist drivers with 
advanced driving assistance systems.

FACTORY OF THE FUTURE  
First non-destructive test (NDT)  
for flexible subsea pipes 

The device is integrated in a ROV-type subsea robotics system 
launched from the platform and able to reach depths of 2,000 
meters where it attaches to the subsea riser and closes itself 
around it. Photo credit: TechnipFMC

Non-destructive testing techniques are difficult to apply 
to parts with complex multi-layered structures, such as 
flexible subsea pipes. The IRIS (In-Service Riser Inspection 
System) R&D project, which is led by the CEA in partnership 
with TechnipFMC, consisted of developing a solution 
combining several NDT technologies to detect in real time 
the defects present in the different layers of the pipes. 
TechnipFMC deployed this new inspection system in 2018 on 
several offshore oil fields.
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Fundamental research
 Fundamental research teams at the CEA also carry out world-class 

development work on instrumentation for the scientific community. This work, 
which is fundamental to the CEA in fulfilling its other duties, is carried out in 

liaison with academic and industrial partners in France and worldwide. The 
reputation for scientific excellence established by the women and men who 
work at the CEA is like a key to the world of research and to society, and is 

what attracts PhD students and researchers from all over the world. 

The CEA teams involved

The Fundamental Research Division conducts research in physics, chemistry, 
biology and healthcare, in materials science and astrophysics. Below are 
some of the research programmes it conducts:

    •  at the Institute of Research into the Fundamental Laws of the Universe 
(IRFU), which encompasses three science disciplines: astrophysics, nuclear 
physics and particle physics, as well as all the related technological 
expertise.

    •  at the Interdisciplinary Research Institute in Grenoble (IRIG), which carries 
out research in biology, healthcare, nanoscience, cryotechnology and 
new energy and environmental technology. Physicists, chemists, biologists, 
doctors, computer engineers and mathematicians work together 
on fundamental research projects and the applications developed, 
addressing major challenges for society.

Some figures:
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IMMUNE SYSTEM  
Preventing measles virus replication

Artist’s impression of the measles virus. Photo credit: Rost-9D

A team at the CEA discovered a novel interaction between 
two proteins of the measles virus. Only four amino acids 
are involved in this extremely weak interaction, but it is 
essential since measles virus replication can be blocked 
simply by modifying these amino acids. This area of the 
protein chain could be a new target to treat measles 
infection, but also infection by other viruses from the 
same family which can be very dangerous for humans.

GENOMICS  
TaraOceans: discovery of over 100 million 
genes from the marine world 

Sample sequencing at the Genoscope in Evry.  
Photo credit: F. Rhodes/CEA

The Tara Oceans expedition has enabled the collection 
of plankton samples and the cataloguing of species 
and genes. A new phage has begun, with the analysis 
of a hundred million genes from complex organisms, 
ranging from microscopic algae to small plankton. This 
research has demonstrated that very different genes 
are expressed depending on water temperature 
or the concentration in nutrients in the areas studied.

QUANTUM COMPUTING  
The CEA and Atos set up an industry chair in 
quantum computing

In May, Atos and the CEA inaugurated an industry chair, 
co-funded by the ANR, France’s National Research 
Agency, to develop research and innovation with a view 
to developing a quantum computer. At the same time, two 
CEA institutes are working together to develop a process 
for manufacturing qubits made of layers of extremely 
pure silicon-28, with silicon-29 isotope content of less than 
0.006%. The goal is to use CMOS technology to produce 
thousands of quantum bits (qubits) that will provide greater 
fidelity than those on a natural silicon substrate.

ASTROPHYSICS

A world first: the magnetic cycle  
of a star calculated by the CEA

Simulation of the magnetic field lines in the Sun’s corona. 
Photo credit: A.-S. Brun/CEA

Using new numerical simulations, a collaborative project 
involving the CEA explained why the Sun’s magnetic field 
reverses every eleven years. A world first, they discovered 
a scaling law for determining the magnetic cycle period 
of a star, improving our understanding of the risks involved 
in space weather phenomena. This research received the 
”2017 HPCWire Publishers Award” for outstanding results 
based on high-performance computing.

CARBON DATING  
Synthetic chemicals in High Antiquity 
cosmetics

Samples of ancient Egyptian and Greek cosmetics were 
measured. Photo credit: LMC14/C. Moreau

By measuring carbon-14 in lead carbonates for the 
first time ever, French researchers have been able to 
distinguish between chemicals of natural origin and 
chemicals obtained by chemical synthesis in ancient 
Egyptian and Greek cosmetics.

Highlights 
of 2018
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Biotechnology 
and medical transition

 The CEA is a key stakeholder in biotechnology and medical transition, 
sharing its expertise in the fields of Biology, Microbiology, Biochemistry, 

Biophysics, Genetics, Molecular Biology, Computing and Medical Imaging. 
It lays the groundwork for many discoveries and paves the way for 

personalised medical treatment, making it possible to target pathologies 
and their related treatment more effectively. Research teams work on 

a wide range of subjects, including neurodegenerative and genetic 
diseases, and cancer, etc. 

 The biotechnology and medical transition, which is closely linked to digital transition, 
is driving innovation in healthcare. Together, the processing, analysis and storage 

of medical data, Artificial Intelligence, machine learning, robotics, virtual reality and 
genomics are defining the medicine of the future, in which prevention, treatment and 

follow-up care will be tailored to each individual patient. 

The CEA teams involved

The CEA’s Technology Research Division has two laboratories that work 
also in the field of health. The Laboratory of Electronics and Information 
Technology (CEA-Leti) has a people-centered approach and, in this time 
of hyperconnectivity, is focused on smart, secure and energy-efficient 
technologies. From imaging to radiofrequency technology and to high-
performance computing, the multidisciplinary teams of the CEA-Leti are 
shaping innovative, sustainable and affordable solutions that meet the 
challenges of tomorrow.

The Laboratory of Systems and Technology Integration (CEA-List) aims 
to improve the safety and effectiveness of treatments, reduce doses and 
contribute to the development of new therapies. Its research is done in 
partnership with the medical community and with the technology companies 
in the field. They focus on calibration and dose metrology tools, on modeling 
and simulation for radiotherapy and imaging.

TECHNOLOGICAL RESEARCH DIVISION

http://www.cea.fr


CEA – Annual Report 2018 

The CEA
at the heart
of great new challenges

www.cea.fr

21

MEDICINE OF THE FUTURE  
Continuous blood oxygen monitoring

The CEA developed a portable optical sensor allowing 
the continuous measurement of the oxygen level in the 
blood. This solution has been transferred in the framework 
of several industrial collaborations: for the monitoring 
of sleep apnea with AIRFAN and for the monitoring of 
the respiratory rate and the blood oxygen saturation 
rate (SpO2) with BiOSENCY. These two partners are now 
preparing the industrialization of their solutions.

MEDICINE OF THE FUTURE  
Diabeloop, a new milestone for  
the treatment of diabetes

Video showing Stéphanie Jegu, PR Manager, presenting 
Diabeloop. Photo credit: CEA

Diabeloop, a start-up supported by the CEA with a 
joint laboratory, achieved a new milestone with the CE 
marking. DBLG1™ is a breakthrough innovation in the 
automation of the treatment of type-1 diabetes, which 
is a disease that affects more than 200,000 families in 
France. The Diabeloop device relieves the heavy mental 
stress associated with type-1 diabetes and prevents 
hypoglycaemia, which in the short term causes dizziness 
or even coma, and hyperglycemia, which causes serious 
long-term complications.
>   To see on Youtube CEA Research: 

https://www.youtube.com/watch?v=TsNC-wzHeEs

Highlights 
of 2018

The CEA teams involved

Within the Fundamental Research Division, the teams at the Frédéric Joliot 
Institute for the Life Sciences work together on research in three main areas: 
integrative cell biology, biomolecular imaging and innovative diagnosis and 
therapy techniques. It carries out multidisciplinary fundamental technological, 
methodological and applied research to study living organisms in all their 
complexity, from the tiniest molecular mechanism to the whole body.

The Interdisciplinary Research Institute of Grenoble (lRIG) covers a vast range of 
expertise, including the biochemistry of proteins, bio-inspired chemistry, plant cell 
physiology and physiopathology. It has also developed a series of very high-tech 
technological platforms (protromics, dynamic molecular imaging, phenotype 
screening, etc.), giving it a major advantage in pursuing its research projects.

FUNDAMENTAL RESEARCH DIVISION
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NANOELECTRONICS  
To weigh viruses is now possible

How can you possibly weigh a bacteriophage virus 
as they are too light for precision scales but too heavy 
for mass spectrometry? Two CEA teams solved the 
problem with an original and patented ”nano-weighing” 
technique. The technique uses a network of about twenty 
nanoresonators set in vibration. The viruses are introduced 
into the network and the resulting frequency variations 
that follow are measured. This technique is a very 
promising advance to characterize viruses, biomarkers 
and synthetic nanoparticles for medical applications.

BRAIN IMAGING  
To understand the cognitive mechanisms 
involved in reading and autism

Brain image, showing nerve fibres in colour on the right.  
Photo credit: P. Stroppa/CEA

As part of the InFoR-Autism* program, researchers 
investigated the links between local anatomical 
connectivity and social cognition with people with Autism 
Spectrum Disorders (ASD). Their results seem to challenge 
the dominant theory that links ASDs to a deficit of ”long 
distance” neural connections combined with an increase 
in ”short distance” connections. Brain imaging also 
demonstrated how the specific region of word recognition 
develops during the learning of reading, in the framework 
of a study conducted with ten children in preparatory 
school.

ONCOLOGY  
Improved dose control in contact 
radiotherapy (brachytherapy)

3D mapping device to measure the absorbed dose in 
the area around an iridium-192 photon source, based on 
thermoluminescent detectors. Photo credit: P. Stroppa/CEA

Intraoperative electronic brachytherapy, often used in the 
treatment of breast cancer, has many advantages in terms 
of patient comfort and cost. The source INTRABEAM© made 
by Zeiss, which is installed in a dozen hospitals, uses X-rays 
generated by miniaturized tubes. The tip of the tube, which 
is placed as close as possible to the tissue to be irradiated, 
is capped with a spherical applicator of a size adapted to 
the surgical cavity left by the removal of the tumor. In line 
with the recommendations of the French National Authority 
for Health (HAS), the CEA developed an independent 
dosimetry reference system that uses a conventional X-ray 
generator to reproduce the beam emitted by the source. 
This reference system is used to calibrate a detector that 
will allow the medical team to calibrate the source of 
treatment.

CELL MECHANISMS  
Organoids: a new era for Biology

Cell culture. Photo credit: Motortion

Researchers at the Interdisciplinary Research Institute in 
Grenoble (IRIG) are developing 3D organoids to get closer 
to the physiological reality of the tissue. They even manage 
to induce mutations in a very controlled way. This new 
culture method fills a gap between the conventional 2D 
study and the animal model.
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Defence and national security
 The CEA works in various areas relating to national defence and security: 

nuclear warheads that equip France’s sea- and airborne deterrence 
forces, nuclear reactors and reactor cores for the propulsion systems 
in submarines and aircraft carriers, and in the prevention of nuclear 

proliferation and terrorism.

The CEA teams involved

The CEA’s Military Applications Division (DAM) is tasked with:

•  the design, production, through-life maintenance, and, when 
decommissioned, dismantling of the nuclear warheads managed by 
French nuclear forces;

•  the design and production of nuclear reactors and reactor cores for 
naval propulsion systems and support to the French Navy regarding in-
service monitoring and through-life maintenance;

•  the supply of strategic materials required for deterrence;

•  technical support for national and international authorities relative to the 
prevention of nuclear proliferation and terrorism;

•  providing expertise in conventional weaponry in support of the Ministry 
of the Armed Forces.

http://www.cea.fr


CEA – Annual Report 2018 

The CEA
at the heart
of great new challenges

www.cea.fr

24

SUPERCOMPUTER  
Tera1000, the most powerful computer 
in Europe

The Tera1000 supercomputer at the CEA CEA DAM-Ile de France 
centre in Bruyères-le-Châtel. Photo credit: CEA/CADAM

In June 2018, Tera1000 – the supercomputer developed 
by the CEA and Atos for defence applications – was 
named the 14th most powerful computer in the world. 
Tera1000 has been in use since December 2017. 
Deployed at the CEA DAM-Ile de France centre, it delivers 
peak processing power of 25 petaflops with very 
high energy efficiency, 25 times more efficient than its 
predecessor, Tera100. The result is an improvement in 
the quality of forecasts based on digital simulations for 
Defence applications and an architecture leveraged 
for research and the industry, paving the way for the 
development of exaflop computers, expected in 2021.

GEOPHYSICS  
Telsite2 brought into service for 
geomechanical monitoring of Mururoa Atoll 

Aerial photograph of Mururoa Atoll.  
Photo credit: C.Jandaureck/CADAM/CEA

On 23 August 2018, following complete renovation, the 
Defence authorities and the CEA announced that Telsite2, 
the geomechanical monitoring centre on Mururoa Atoll, 
was now operational. The new system will monitor the risks 
of the reef cliff collapsing, which could cause local flooding 
of the coral reef crown of both Mururoa and a distant 
atoll, as well as monitoring long-term geomechanical 
evolution to check whether evolution of the atoll is slowing 
as expected. The monitoring system relies on a network of 
around 80 sensors installed around the edges of the atoll.

Faits  
marquants  
2018

STRATEGY

Attracting researchers to the DAM

The website showcasing the CEA’s Military Applications Division. 
Photo credit: CEA DAM

Attracting new talent and enhancing the performance and 
the sense of fulfilment of the teams who work at the DAM is 
a major concern. To address this, a number of PR initiatives 
relating to human resources and the work environment 
were launched in March 2018.
> Discover the website
> http://www-dam.cea.fr/dam/
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NUCLEAR PROPULSION  
RES Test Reactor Divergence

Installing the RES reactor vessel. Photo credit: G. Lesénéchal/CEA

In a major success for the French nuclear industry, the 
pressurised water test reactor (RES) diverged for the 
first time on 10 October 2018. The start of nuclear chain 
reactions means that the RES is now operational. It is 
located at the secret nuclear propulsion facility at the CEA’s 
Cadarache centre, which is operated by CEA DAM-Ile de 
France. The RES reproduces the nuclear steam-supply 
systems used to power the Charles de Gaulle aircraft 
carrier and the submarines of the French Navy. It will 
be used to improve the operational availability of these 
systems and demonstrate safety.

NUCLEAR WARHEADS  
Completion of the TNO programme

Digital shadowgraph of hypersonic steady flow around a 
biconical profile. Photo credit: CEA DAM

March 2018 saw the completion of the seaborne nuclear 
warhead (TNO) programme which started in the early 
2000s. Under this programme, a new nuclear warhead 
was brought into service to equip France’s seaborne force 
component. The performance of this new technology has 
been fully tested under the Simulation programme. The 
research involved technical and support staff at all five 
DAM centres. This success is thanks to the engagement 
of all the teams. It meets the French Armed Forces’ 
operational needs, and was completed on time and within 
budget.
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Sustainable development 
at the CEA

Reducing energy consumption

The Teratec campus. Photo credit: P. Stroppa/CEA

At the end of 2018, the TeraThermie project, which 
entails recovering free heat (i.e. the heat lost) during 
operating at the CEA’s Very Large Computing Centre 
(TGCC), was brought into operation to heat a large part 
(92% eventually) of the Bruyère-le-Châtel research 
centre. At the CEA’s Valduc site, a system designed 
to recover free heat from the nuclear ventilation 
system in an NPP, has reduced energy consumption 
at the centre. This initiative will be followed up by 
deploying heat pumps on other ventilation systems.

Protecting biodiversity at the CEA centres

At Le Ripault, to improve ecological continuity in the 
surrounding environment, the CEA has banned the use of 
phytosanitary products and has adopted a differentiated 
mowing regime. The employees thus work in a very 
pleasant environment.

Using sustainable resources at the CEA

Making printed electronics in a white room.  
Photo credit: P. Dumas/CEA 

At the Grenoble site, the CEA has set up the production 
of hydrogen by means of water electrolysis, using 
electricity generated from renewable sources 
and metal hydride storage technology developed 
at its own research laboratories. This system 
supplies an outside vehicle station and the CEA-
Leti’s microelectronics white room laboratories.

Encouraging responsible  
purchasing at the CEA

In 2018, the CEA trained all personnel involved in 
purchasing - 250 people in all - in responsible purchasing 
practices.

 Sustainable development is a top priority in all the CEA’s R&D programmes, 
as part of its policy on corporate responsibility. The CEA works to further 

progress through the use of knowledge and technology, and is committed to 
reducing the environmental footprint of its activities. It adheres to the values 

of social responsibility with regard to its employees and stakeholders. 
It helps boost economic development while ensuring transparency in 
its activities through outreach and dialogue. The CEA cares about the 

environment, reducing its energy use and protecting biodiversity. It plays a 
key role in the development of technology that will help France play its part 

in achieving the 17 sustainable development goals set out in the UN 2030 
Agenda for Sustainable Development.

Highlights of 2018
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Sharing science at the CEA

Leading role in France’s Fête de la Science

Science Cabaret at the Cité des Sciences et de l’Industrie 
in Paris. Photo credit: CEA

In 2018, the CEA initiated or was involved in many free 
events organised as part of France’s annual science 
festival, Fête de la Science. Events are held all over the 
country and are open to everyone, of any age: open 
days at laboratories, meeting scientists, workshops, and 
demonstrations at the CEA’s 10 centres or at the science 
villages. The CEA was also at the Cité des Sciences et de 
l’Industrie, in Paris. Along with 12 other public research 
organisations involved in the Esprit Sorcier science media 
initiative and Casden bank, and backed by the French 
Ministry for Higher Education, Research and Innovation, 
the CEA took part in a weekend of highly original live 
performance and science events. The ”Science Cabaret”, 
a fun and educational science event, completely free 
of charge and held over two days, included scientists 
doing stand-up, shows conceived and performed by the 
scientists themselves, chances to meet with researchers, 
experiments on stage and games involving the public. 
>  Watch the full day’s events at the Science Cabaret 

https://www.youtube.com/watch?v=1L8NVi689tU

”Science for all”, a traineeship for students, 
coming from a priority education network 
secondary school

Enthusiastic students, thrilled to spend a week at the CEA.  
Photo credit: CEA

In January, for the third time, the CEA welcomed twenty-
four Year students from Collège Robert Desnos, a lower 
secondary school belonging in a priority education 
network. The aim of the initiative is to offer placements 
to students keen to learn about different opportunities 
but who do not have the benefit of the right networks to 
find work placements with companies other than those 
working in ordinary sectors in their local area. Underlying 
this initiative, there is also an idea of helping these young 
people to develop their critical skills, as well as an interest 
in science, and maybe even encourage them to look into a 
career in the sciences. Throughout the week, the students 
learned about the different activities carried out at the 
CEA in Saclay in its various fields of expertise: energy, 
technology, defence and security, and healthcare, etc.

 For the CEA, sharing knowledge, being involved in spreading scientific 
and technological culture and, more generally, encouraging dialogue 

between science and society, are among its major priorities. 

Highlights of 2018
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Les Utopiales

A captivated audience at a conference during Les Utopiales. 
Photo credit: CEA 

The CEA, which has partnered the event since 2012, 
again took part in the International Science Fiction 
Festival held in Nantes. Taking the ”Body” as this year’s 
theme, the festival provided an opportunity for the 
CEA and its researchers to join science fiction writers 
for a series of roundtable debates and conferences 
on subjects as diverse as genomics, dark matter, 
celestial bodies, social systems and the subatomic 
world. Scientists from the CEA also demonstrated to 
the audience how a cloud chamber works, to show 
up the ”body” of particles, together with the ”Billotron”, 
used to analyse experiments in nuclear physics, an 
exhibition taking you to the farthest celestial bodies 
in the Galaxy, and, for the first time ever, the CEA’s 
Serious Game, called ”Quantum Prisoner”.

Solstice: secondary school students taking 
action to prevent climate change

Linked to the ”Cadarache Jeunes” operation, the CEA has 
entrusted 20 lower secondary schools with a weather 
station and computer equipment with a view to creating, 
in liaison with the local education authority, a community 
between the lower secondary schools in Provence. The 
students are tasked with recording meteorological data 
and observations of the flora and fauna, as part of a 
scientific and socially-responsible approach. At the end 
of the school year, the students present their studies, and 
discuss issues such as climate change or ice on the wings 
of a plane. Supported by their language teacher, one 
team presented its results in English. The programme 
also gave the students a chance to learn about the 
activities and research carried out at CEA Cadarache.

J’invente demain, the latest educational 
programme developed at CEA Grenoble

 
Creativity and inventiveness class for these school students.  
Photo credit: S. Berger/CEA

J’invente demain (Inventing tomorrow) is an ambitious 
programme set up in 2017 by the CEA, Grenoble education 
authority and the Isère departmental council to make 
lower secondary school students aware of their ability to 
think up innovative solutions to everyday problems, and 
thus encourage them to play a part in shaping the future. 
A creative approach that disrupts teaching conventions 
in the classroom: there are no wrong ideas, there is no 
need to prove you are right, what matters is to try. The 
CEA coordinates the programme, helps train the teaching 
staff, provides speakers to visit classes, and organises a 
short film festival at the end of the year to show the videos 
produced by the school students.
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The CEA on the world stage

France and China to work together 
in the fields of Information and 
Communications Technology and 
the Life Sciences

In March 2018, Zhangjiang Lab, a Chinese 
state-owned research institute in Shanghai, and 
the CEA signed an agreement on introducing 
cooperation between their research teams in 
the fields of Information and Communications 
Technology and the Life Sciences. The two 
entities will share their expertise in key areas 
for technology research and development, in 
both countries.

Space: avalanche photodiodes

Semi-automatic probe station for visible imagers.  
Photo credit: D. Morel/CEA 

Mynaric, a German company specialising in dynamic 
communications networks for airborne and space 
applications, signed an exclusive R&D partnership with 
CEA-Leti. They will work together on a new generation 
of avalanche photodiodes (APD), designed for optical 
communications between satellites, balloons and between 
satellites and ground stations. Infrared avalanche 
photodiodes improve performance and provide faster 
optical communications in space. One of the objectives of 
this partnership is to provide wider internet connectivity 
across the world.

 The CEA is involved in the decision-making processes of the French government, 
to which it provides its expertise. It contributes to drafting and implementing 
French policy regarding international nuclear cooperation (foreign nuclear 
policy), and on preventing the proliferation of nuclear weapons and related 

sensitive technology. 

 As part of its sovereign missions related to the uses of nuclear power, it provides support 
to French industry. It represents France at the International Atomic Energy Agency (IAEA) , the 

European Atomic Energy Community (Euratom), and the Organisation for Economic Co-operation 
and Development’s Nuclear Energy Agency (OECD/NEA). To this end, it develops and manages a 

network of advisors on nuclear matters, deployed worldwide. 

Highlights of 2018
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Japan’s Crown Prince Naruhito visits 
the CEA Grenoble centre

 

Crown Prince Nahurito, with the interpreter  
and  Jean-Charles Guibert, Director of Minatec, CEA Grenoble.  
Photo credit: CEA/P. Jayet

In September, Japan’s Crown Prince Naruhito came to 
learn about the technology developed at the CEA and to 
meet with Japanese researchers working at the centre. 
In the showroom for connected objects developed for 
microelectronics, healthcare and energy, Crown Prince 
Naruhito tried out a smart tennis racket, watched a 
screen that has been miniaturised to such a small size 
that it can only be seen under a magnifying glass, and 
tested out smart sports eyewear, featuring live display of 
performance results. His visit illustrates the significance of 
the regular interaction developed between CEA Grenoble 
and Japan, through its links with the universities of Chiba, 
Keio and Tsukuba, the city twinned with Grenoble.

The CEA and IMEC join forces to work on 
Artificial Intelligence and Quantum Computing

Emmanuel Sabonnadière, Director of CEA-Leti,  
and Luc Van den Hove, President & CEO of IMEC, sign the 
agreement. Photo credit: Belgium Foreign Affairs, Foreign Trade 
and Development Cooperation

The IMEC research centre in Belgium and CEA-Leti, both 
internationally recognised in the field of nanotechnology 
for industry, announced the signature of a Memorandum 
of Understanding on building a strategic partnership to 
develop artificial intelligence and quantum computing. 
This collaboration will focus on developing, testing 
and experimenting with neuromorphic and quantum 
computing, with a view to developing a digital hardware 
computing toolbox that can be transferred to industry. 
Potential applications include personalised healthcare, 
”smart” mobility, new industrial manufacturing sectors and 
”smart” energy sectors.
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Unlocking the potential  
of scientific research

 The CEA implements a proactive policy on innovation, with a view to playing a role 
in driving new industrial growth in France. To this end, the CEA develops cutting-
edge technology to meet the needs of research, industry and society, which it 

develops and transfers to industry while protecting its results, in fields as diverse 
a energy, healthcare, future mobility and the factory of the future.

 It draws on its expertise in intellectual property, contracts, and spin-offs, as well as extensive 
knowledge of the markets and key industry players. For over twenty years, the CEA has 

implemented a policy designed to support setting up and developing start-ups leveraging its 
technological results. It has set up investment funds to support this development, managed by its 

subsidiary, CEA Investissement, and Supernova Invest, co-founded with Amundi in 2017. 

The CEA teams involved

In 2013, at the request of the French government, the CEA began to set up regional technology 
transfer hubs, based in local ecosystems where it had no centres before, in the Nord, Grand Est, 
Occitanie, Nouvelle Aquitaine and Pays de la Loire regions. Local SMEs and mid-caps have thus 
gained access to cutting-edge technology developed at the CEA as well as to facilities geared to their 
specific activities, in addition to the activities of local public research centres. They can also draw on 
the CEA’s expertise, to propose systems demonstrators, test technology in-situ or to gather use data 
relative to deployment areas.

Find out more: http://www.cea.fr/Pages/innovation-industrie/politique-innovation.aspx
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Human resources  
and Management dialogue

 The CEA is very focused on how it manages skills development, especially in 
the fields of science and technology, for its permanent and non-permanent 
staff. A number of measures are implemented to plan and manage jobs and 

skills (identifying needs and planning to meet the requirements of future 
programmes), recruitment and training. The CEA is also committed to fostering 
dialogue between management and the staff representation bodies, as well as 

to ensuring equal opportunities and quality of working life. 

Skills and dialogue

The primary objectives of the CEA’s human resources policy are:

•  to adapt and renew the skills base to ensure successful outcomes for the CEA’s research 
programmes in a world of scientific, economic and social change,

•  to foster constant dialogue with staff representatives and union organisations, dialogue that 
encompasses normal operating as well as the development of the CEA’s corporate responsibility. 

More women in 
management positions

 Five women were appointed to 
senior management positions 
at the CEA in 2018: Laurence 
Picketty, CEA Deputy Chair, 
Armelle Mesnard, Director of 
Human Resources and Labour 
Relations, Marie-Ange Folacci, 
Communications Director and Spokeswoman, Bénédicte 
Guilpart, Director of the CEA Gramat Centre, and her 
deputy, Laurence Poulizac.

Agreement signed relative to CEA staff 
representation institutions

The Management team and all the union organisations 
(CFDT, CFE-CGC, CFTC, CGT and UNSA-SPAEN) signed 
an agreement implementing the new representative 
institutions at the CEA, on 25 October 2018. Given the non-
representativeness of one of the major trade unions, Force 
Ouvrière, it could not sign the agreement, but it did show 
its support by attending as an observer. This unanimous 
agreement reflects everyone’s desire to maintain high-
level dialogue within these bodies.

Highlights of 2018
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Recruiting people with disabilities

 

Human Immunodeficiency Virus research laboratory.  
Photo credit: T. Foulon/CEA

Under the CEA’s policy on employing and integrating 
people with disabilities, it took part in three online 
recruitment forums. Virtual forums like these make it 
easier for recruiters and applicants to meet without 
having to travel.

Access to jobs for young people on  
work-study and PhD programmes

Practical work on radioactivity. Photo credit: L. Godart/CEA

The CEA joined the ”Engagement Jeunes” initiative, 
an online platform set up to promote the career prospects 
of apprentices and PhD students trained at its research 
units. For young people, the main advantage is the support 
provided in their search for a job, while for the CEA, 
it enables tutors to go much further in helping the young 
people they train to land their first job.
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Training for Energy sector
 INSTN, the National Institute of Nuclear Science and Technology is a Higher 
and Continuing Education Institution which specialises in the field of energy, 

administered by the CEA. For over 60 years, INSTN has been delivering highly 
specialised, professional education and training courses, from operator to 

engineer. Its mission is to transmit knowledge and know-how developed by the 
CEA and its industrial partners and thereby support the growth of the energy 

industry. INSTN delivers courses about technologies for nuclear applications, such 
as nuclear energy, as well as its industrial and medical applications, and more 

generaly about low carbon energy systems.

INSTN operates under the joint authority of the Department for Education, the Department for 
Industry and the Department for Energy. INSTN has been a member of the Conference of Grandes 

Ecoles (CGE*) since 2018. INSTN has been an IAEA Collaborating Centre in France since 2016.
* an association for French Science and Engineering Schools

Highlights of 2018

Practical work in reactor physics  
thanks to virtual reality

Kitted out with helmets and backpacks, the students work 
virtually inside the reactor hall developed for the EVOC teaching 
platform. Photo credit: CEA

For the first time, students were able to take a practical 
class inside a nuclear reactor thanks to virtual reality. In this 
system, called EVOC (Enhanced Virtual Open Core), virtual 
reality is linked to a tangent space enabling students to 
carry out real operations and observe the effects in the 
virtual world, completely safely. The EVOC system is a 
technological wonder jointly developed by various CEA 
teams, combining expertise in virtual reality, computer 
codes used in CEA research reactors, and innovative 
teaching methods. The next step, in 2019, entails integrating 
this new platform as a building block in a broader training 
offer, primarily for INSTN students but also for countries 
that wish to develop expertise in reactor physics.

e-DEM: defining dismantling skills

Training in dismantling may be based at existing training facilities 
at three of the five INSTN sites (Saclay, Marcoule and Cherbourg). 
Photo credit: L. Godart/CEA

Coordinated by INSTN, the e-DEM steering committee 
brings together all the key players in France involved in 
dismantling, cleanup and radioactive waste management 
(EDF, Orano, CEA, Andra, COPSAR). The aim is to align 
training leading to qualifications and continuing training 
with needs in a sector that is under pressure. In 2018, the 
group mapped out medium-term skills requirements and 
all the training currently available in order to define what 
skills training needs to be developed. The ultimate aim is to 
develop a common culture relative to risk analysis, project 
management and contract management shared by all the 
contracting authorities and players in the sector.
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