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he past year has provided evidence, if any were needed, of the strength of 

2014 further enhancing our organization’s long-standing international reputation. 
The French-Brazilian Fields Medal awarded to Artur Ávila, or Philae, which had  

the world spellbound as it landed on comet 67P after a ten-year voyage in space, are 
further proof that research can only thrive in a globalized organization, based on 
long-term investment. From an economic point of view, an in-depth survey enabled 
us to establish that the CNRS helped create a thousand businesses over 15 years, 
some of which are now listed on the stock exchange.

the highlights of 2015. Scheduled in Paris from November 30 to December 11 under 
the auspices of the United Nations, this event is of vital importance for our planet. It 
will also provide an opportunity for scientists who are attempting to understand the 
mechanisms of climate change and assess its impact, to take center stage.

With less than a year to go until this decisive international meeting, the CNRS 
wants to play an active role and encourage all its institutes to share knowledge with 

Several events are already in preparation. In addition to COP 21, the CNRS will be 
 

organized at UNESCO from July 7 to 11. Changing climate conditions and weather 
events, melting glaciers, rising sea levels, ocean 

 
environmental risks, impact on biodiversity,  
territorial planning, population displacements, 
resource management, the energy transition, 
new materials, the circular economy, social in-
novations: the challenges arising from global 
change involve every discipline.

On November 13 and 14, 2015, at the Sorbonne 
 Les 

Fondamentales will focus on these issues, which 

theme of this forum, which will bring together more than a hundred scientists from 
around the world to exchange views on the climate of the future and the impact of 
global change. The CNRS will take an active part in the debate and propose solutions 
to address the crucial challenge of climate change. COP 21 will give scientists a  
platform. We must seize the opportunity. 

speech and the meaning of democracy, but also upon the values of an institution such 
as the CNRS. And our values are precisely those of freedom: freedom of expression,  
but also the freedom to discover, invent, acquire knowledge, and disseminate it.

 “The challenges 
arising from global 
change involve  
every discipline.”
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IN THE SPOTLIGHT

The Sveriges Riksbank Prize in 
Economic Sciences in Memory of 
Alfred Nobel, commonly referred to as 

the “Nobel Prize in Economics,” was awarded 
to Jean Tirole on December 10, 2014, at the 
Stockholm Concert Hall in Sweden. Tirole,  
a 2007 CNRS Gold Medalist, follows Gérard 
Debreu (1983) and Maurice Allais (1988)  
as the third-ever French recipient of this 
highly-coveted prize. The 61-year-old 
economist, who has been conducting 
research at the Gremaq1 in Toulouse,  
and has developed strong ties with the 
Massachusetts Institute of Technology (MIT) 
since the 1990s, is internationally renowned 
for his work on market regulation and the 
“new industrial economy.” He has explored  
a range of topics, from the regulation of 
network industries like telecommunications 

or electricity, to open-source software, tacit 

bubbles, tradable emission rights  
for greenhouse gases, and even the 
employment protection system in France. 
Accomplished in both game and 
information theories, Tirole has 
extended his research to political 
science, psychology, and 
sociology. CNRS President 
Alain Fuchs commended  
the work of “an exceptional 
theoretician, who succeeded in 
modeling key economic issues and 
broadening the international scope of 
this research.” Tirole is currently president 
of the Toulouse School of Economics (TSE), 
which he had helped launch with his 
colleague Jean-Jacques Laffont in 2006. II

1. Groupe de recherche en économie mathématique et quantitative (CNRS / Université Toulouse-I Capitole / Inra / EHESS).

2015 ICIAM Awards
The International Council for Industrial  
and Applied Mathematics (ICIAM), a global 
organization that promotes industrial or 
applied mathematics, has announced the 

Prize rewarded Jean-Michel Coron (left),  
of the Laboratoire Jacques-Louis Lions at the 

 
his fundamental and original contributions to 

 

awarded to Li Ta-tsien (right) in recognition  
of his outstanding 
contributions to applied 
mathematics and to  
the dissemination of 
mathematical sciences  

 

 

cofounded the Chinese–French Institute of 
1 in 1998 with the 

 and 
other organizations, the institute organizes 

II

1. Institut sino–français de mathématiques appliquées. 2. Centre international de mathématiques pures et appliquées.
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The CNRS, 
Global Leader  
in Publications

Once again, the CNRS tops the 
Scimago 2014 worldwide 

Institutions Rankings (SIR) by 

ahead of the Chinese Academy of 
Sciences, the Russian Academy  
of Sciences, and Harvard University 
(US). Among the 4800-plus 
universities and research 
organizations evaluated by the SIR, 
the Helmholtz Gemeinschaft and 
the Max Planck Institute in Germany, 
the Universities of Tokyo ( Japan) and 
Tsinghua (China) respectively rank 
5th, 6th, 8th, and 11th. The CNRS 

Scimago innovation rankings,  

institutions. It is ahead of Harvard 
University and the National 
Institutes of Health (NIH) in the US. 

   
www.cnrs.fr/cnrsmagazine



hen ESA’s unmanned Rosetta spacecraft suc-
cessfully intercepted comet 67P and landed 

including the many CNRS scientists and engi-
neers who contributed to the mission. Despite Philae’s 
shaky landing, much has already been learned about the 
comet’s composition. 

instruments under French supervision, the CIVA1 camera 
array on one side and the CONSERT2 radar-like probe on 

3 astrophysicist Jean-Pierre Bibring, 

lead scientist behind the CIVA camera that sent back 

close-up images of the comet, adds that CNRS labs also 
made important contributions to the OSIRIS,4 VIRTIS,5 and 
COSIMA6 instruments as well as helping with technical 
aspects of the Rosetta mission, including its batteries,  
telemetry, and navigation.7

dark until its batteries can recharge when the comet nears 

much of it from the ROSINA8 mass spectrometer, VIRTIS 
thermal imaging spectrometer, and MIRO9 microwave re-

Morvan of the LESIA10 and her colleagues have been  
observing 67P in detail since mid-2014. 

LAB WATCH

INNOVATION
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Astronomy.  
ESA’s Rosetta orbiter 
continues to change 
our understanding of 
comets as scientists 
wait for the Philae 
lander to come back 
online this year.
BY MARK REYNOLDS

The Philae 
lander detached 
from the Rosetta 
spacecraft on 
November 12, 
2014. The image 
of comet 67P  
was taken  
with Rosetta’s 
on-board 
camera. 
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-
ing the activity of the comet, and locating the main sources 

and starts producing its atmosphere of vapor, the data will 
 

which took measurements for one hour have produced up 
 

Sleep tight and wake up bright 
On landing, Philae bounced away from its intended resting 

primary batteries ran out and its solar array was starved 
of sunlight. Before it went to sleep, the multi-camera array 
of CIVA (pronounced “Shiva,” like the three-eyed Hindu 
deity) managed to capture an image of the cracked and icy 

 “The images that I am responsible for are a trove of new 
information. For instance, the building blocks for the ice and 

gives us essential insight for understanding the comet’s 
structure, especially when combined 
with data from the other instruments 

That is important because it sheds 

material from which the Solar System 

early on.” As comet 67P approaches 
the Sun, Philae should become active 
once more. At that point, Bibring says 
that the CIVA-M micro-cameras will be 

from below the surface. 

Water, water, everywhere
One hypothesis about the origin of 
water on Earth is that it might have 
come from ancient comets. One of the 

comet 67P appears at its “neck” where VIRTIS suggests 
there may also be surface ice. Somewhat disappointingly 
perhaps, the ROSINA mass spectrometer debunked the 

deuterium to hydrogen isotopes on 67P are three times 
those of our oceans.11 

On the other hand, we discovered that comet 67P orig-
inated in the Kuiper Belt, beyond Neptune. The migration 
of the giant planets perturbed other material in the inter-
planetary primordial soup. “Because of this shake-up of 

As comet 67P gets closer to the Sun and starts shed-

noble gases. Much of this activity, and the interaction of 
the comet’s plume with the solar wind, are also of interest 
to the Rosetta team.

“Most of the observations made from ROSINA were 
meant to prepare for the Philae landing. Now the escort  

II

1. Comet Infrared and Visible Analyzer, developed by the Institut d’astrophysique spatiale (CNRS / Université Paris-XI). 2. COmet Nucleus Sounding Experiment by 
Radio wave Transmission, developed by the Institut de planétologie et d’astrophysique de Grenoble (CNRS / Université Joseph Fourier). 3. Institut d’astrophysique 
spatiale (CNRS / Université Paris-XI). 4. Optical, Spectrocopic and Infrared Remote Imaging System, developed with the Laboratoire d’astrophysique de Marseille 
(CNRS / Aix-Marseille Université). 5. Visible and Infrared Thermal Imaging Spectrometer, developed with the Laboratoire d’études spatiales et d’instrumentation 
en astrophysique, and the IAS. 6. Cometary Secondary Ion Mass Analyser, developed with the Laboratoire de physique et chimie de l’environnement et de 
l’espace (CNRS / Université d’Orléans) and the IAS. 7. Many of these through the Centre national d’études spatiales (CNES). 8. Rosetta Orbiter Spectrometer  
for Ion and Neutral Analysis (Universität Bern, Switzerland). 9. Microwave Instrument for the Rosetta Orbiter, (Jet Propulsion Laboratory, US). 10. Laboratoire 
d’études spatiales et d’instrumentation en astrophysique (CNRS / Observatoire de Paris / Université de Paris-VII / UVSQ / UPMC / CNES). 11. K. Altwegg et al.,  
“67P/Churyumov-Gerasimenko, a Jupiter family comet with a high D/H ratio,” Science, 2014. DOI: 10.1126/science.1261952.

 
jean-pierre.bibring@ias.u-psud.fr
dominique.bockelee-morvan@obspm.fr

Rosetta’s 
OSIRIS wide-
angle camera 
image of 67P 
shows jets of 
cometary activity 
along the body  
of the comet.
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 Using satellite data and models, CPHT1 
and AIM2 scientists have now unveiled the 
cause of these emissions of light, particles, 
and hot gas bubbles: the emergence, from 
inside the Sun, of a magnetic rope—a set 

entwined like hemp rope.3

Flare study has so far been hindered 
-
-

breakthrough became possible when a 
Japanese satellite picked up data on the 

brewing. From this data, the team built 
two models. 

-

team leader Tahar Amari of the CPHT. Not 
only did it detect the growth of a magnetic 

 
 

swelling as it emerged from the Sun.
-
-

cast the result in the corona when the 

rope was at various stages of growth. It 

and altitude levels that it was freed from 

useful method for space meteorology, 

is especially important since solar inter-
ference can disrupt key infrastructures 
like power grids and GPS systems.

PROFILE

SPECIAL REPORT

PORTFOLIO

FOCUS

INNOVATION

8
CNRS INTERNATIONAL MAGAZINE

SCIENCE AT WORK

LAB WATCH

1. 
Paris-VII). 3. Nature

Astrophysics

Predicting 
Solar Flares

BY  

 39,000-year-old cave wall engraving, 

Neanderthal abstract representation, has been 

1 

study,2 however, supports the theory that our 
distant cousins, the Neanderthals, produced 
abstract representations on cave walls and  

 

The cross-hatched engraving, whose 

1.  
Gibraltar Museum. PNAS

Archaeology

A Puzzling Discovery      BY  

Model of the 
Sun’s magnetic 

presence, several 
hours before  

magnetic rope 
(gray) maintained 
in a state of 
equilibrium by 
magnetic loops 
(in orange).

Analyses (a,b,c) 

episodes (gray) 
and breaks 

single-stroke 

multiple-stroke 
lines in one 
direction. 
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Reading dates back to less than 
10,000 years, making it a recent 
adaptation when compared to 

the millions of years it took the human 
brain to evolve. Cerebral imagery has 
shown that the recognition of letters 
and animals activates the same parts 
of the cortex. Based on this observa-
tion, neurobiologists like Stanislas 
Dehaene1 have hypothesized that the 
ability to read stems from a kind of 
“biological trick:” the recycling of an 
ancient cognitive mechanism dedicat-

-
jects in the environment. “We know 
that children learning to read confuse 
mirror-image letters, like b/d and p/q,” 
notes Grégoire Borst, a researcher  
at LaPsyDÉ.2 This is due to the fact  

that the letter recognition process  
“repurposes” the neural circuitry that 
our distant ancestors used to rapidly 
detect the presence of threatening  
animals. While this strategy, called mir-
ror generalization, was useful for spot-

-
entiating words like “big” and “dig.”

To study the phenomenon, LaPsyDÉ 
researchers asked 79 students to dif-
ferentiate pairs of letters and then 
pairs of images on a computer screen. 
The results3 -
perienced adult readers needed more 
time to identify mirror-image than  
non-symmetrical letters. More impor-
tantly, participants took longer to de-
termine that two animal images were 
indeed identical when preceded by 
mirror-image letters.

This increase in response time is 

distinguish symmetrical letters, the 

readers must inhibit the mirror gener-
alization process. Yet when this pro-
cess becomes useful again to identify 
images of animals, it takes more time 
to reactivate it.

A theory developed by LaPsyDÉ direc-
tor Olivier Houdé, who co-authored 
the study with Borst, postulates that 
our brains rely on three systems for 
analyzing our environment.4 “One is 
fast, automatic, and intuitive. The sec-
ond is slow, logical, and thoughtful, 
while the third is used to decide, on a 

two should take precedence. In chil-

parallel, but the third and its inhibitive 
capacity come later.” Processes like 
learning to read thus rely in part on 
the acquisition of an essential cerebral 
function: the ability to resist psycho-
logical automatisms when reasoning 
becomes necessary.

The researchers believe that chil-
dren learning to read must be able to 
inhibit the mirror generalization pro-
cess, and that some forms of dyslexia 

-
nitive inhibition. Should this be  

-
veloped to help dyslexic children,  
including one that would trigger the 
process responsible for inhibiting  
the mechanisms inherited from neural 
recycling, Borst suggests. Training  
exercises would not necessarily in-

skills, since this type of inhibition is a 
general cognitive capacity used in 
many intellectual tasks. II  

Inhibition Enhances 

Reading Skills BY  

 
To achieve this, recent research shows that the brain must 
inhibit a primal cognitive mechanism.

1.
3.

, 

Child asked  
to distinguish 

mirror-image 
letters separated 
by a target cross.

by passing a point into the grooves over and over 

necessary to create the pattern, which 

 

 

 
 

II

  A photo gallery is available online:  
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A Tighter 

Grip on Light  BY 

a human hair, Jean-Charles Beugnot and Thibaut 
Sylvestre, of the FEMTO-ST,1

time light scattering from surface acoustic waves (pho-
nons).2 To obtain this result, the team injected a laser beam 

-
eter, which is several times smaller than the wavelength of 

a few nanometers. The distortions lead to phonons that 

process called “Brillouin scattering,” part of the light is  

-
ing in subwavelength optics. By exploiting the frequency 

shifts, these nanowires could be used for information pro-

surface is much more sensitive to its environment than the 
bulk of the wire, surface Brillouin scattering opens up new 
possibilities for sensing temperature, pressure, or even gas 
or biological molecules,” concludes Sylvestre.

In another study,3 Erik Dujardin and his team at CEMES,4 
along with colleagues in the UK and Singapore,5 converted 
light into plasmons—collective oscillations of electrons that 

“Plasmons travel very fast and with very little energy 
loss compared with electrical signals,” explains Dujardin. 
The nanowires on which the plasmons oscillate are hun-
dreds of nanometers long and are obtained by stringing 
together crystalline gold particles 10 nanometers in diam-
eter before fusing them with an electron beam. Scanning 

the beam over the nanowires, the re-
searchers can detect where plasmons 
of certain frequencies transfer energy 
to their surroundings. 

This method reveals that plas-
mons of various frequencies propa-
gate or, conversely, concentrate their 

nanowire, which makes them inter-
esting not only for information pro-
cessing but also for collecting light 
energy. Such light-harvesting anten-
nas could be used, for example, to 

solar cells. 
Another potential application 

comes from what was originally  
considered a defect. If a junction  
between nanoparticles is not fused, 
the plasmons lose energy at that  
particular spot. This provides an  
extraordinarily localized heat source 
that could be used to kill bacteria or 
biological cells. II

miniaturize optical interconnections for integrated electronics and photonics. 

1.

Nature Communications 3. Nature Materials

 

  A photo gallery is available online:  

Instruments at 
the FEMTO-ST, 
used to guide a 
laser beam 
(emitting at 500 

into the optical 
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Asthma, rhinitis, food reactions… The prevalence of 
allergic diseases has increased dramatically in  

existing medication is not effective in all patients and 

 About a decade ago, researchers from the IPBS1 

interleukin-33 (IL-33), essential in 
activating the cascade of immune 
responses observed in allergic reactions. 

2 the team describes 

its alarm signal.

considers a harmful intruder—such as 
dust mites, pollen, or mold—tissues like 
the lung release IL-33 into the bloodstream. 
Working in vitro, the researchers 

cells, called mast cells, then release 
 

the authors call its “hyperactive” form.

experiments, it proved 30 times more potent than the 
initial form in activating cells of the type-2 immune 

senior author Jean-Philippe Girard. “This activation is 

When using generic enzyme 
inhibitors in vitro, the team observed 
that mast cells could no longer trim 

animals’ immune reactions to a 

mechanism to prevent the outbreak 
of allergic reactions,” concludes study 
co-author Corinne Cayrol.1 II

 

1 
2

3 as the latter evolves 
4 Not only do 

 

are triggered by a change in the 
 

 

in the pores between the beds—an 

5 

 

 
and liquid, due to the high pressure and 

 

 

II

BY  

Tremors of the Deep BY  

1.
3.

Nature Geoscience

 

1.
PNAS

the IL-33 protein 
(red) produced at 
high levels in 
blood vessels 
(green).
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which travel a pre-determined path or within 

1 and the French 
car manufacturer Ligier, may soon make long walks at 
airports and hospitals a thing of the past. 

system, which can direct the vehicle on a pre-arranged 
path, like a train, as well as on a varied itinerary, such 

 
by adding a second camera for greater visibility, 

 

 
now reached a level of maturity enabling its real 

with a human driver to let shuttle cameras record the 

compare their surroundings with the master recording 

This record and replay system is less costly and more 
reliable than other guidance technologies using 

laser-based radar, which may not function in urban 
centers or indoors.  

shuttles are in simultaneous operation, seamlessly 
deployed by a central computer based on passenger 

used in a plethora of sites such as industrial centers, 
II

urprising though it may be, an extreme diet, bordering malnutrition, 
extends longevity and reduces age-related diseases in many species, 

including mammals. But it comes with a downside: fertility loss.
In a new study,1 scientists explored the relationship between the 

two phenomena. “We discovered that, during extreme diet restriction, 
animals put their reproductive system to sleep as a protective measure. 
Their energy is thus spent on survival, probably with the goal of delaying 
reproduction to a more favorable time,” says senior author Hugo 
Aguilaniu, from the LBMC.2 “If we can trigger one response inde-
pendently from the other, we might come up with a way to live longer 
and better.”

Tests were performed on roundworms, whose life expectancy is 

In vitro experiments 
revealed that this restriction triggered the secretion of a hormone called 
“dafachronic acid” (DA).

According to the authors, DA then activated what is known as “the 
TOR pathway,” which regulates reproductive cell proliferation, among 
other functions. “When DA was secreted, gonads became smaller, as if 
they were going into hibernation,” says Aguilaniu. Working in mutant 
worms unable to secrete DA, the team witnessed that gonads were no 

was provided externally, both responses reappeared. Even more inter-

necessary to increase survival. “This proves that both responses are 
dependent; we think that when gonads are silenced, they send a message 
to all the mechanisms involved in survival,” says Aguilaniu.

The team is now studying the nature of this signal, in the hope of 

starvation and fertility loss. II

Starve and Live Longer
BY  

 

1. 

The EZ-10 
autonomous 
shuttle vehicle 
developed by  
the Ligier Group.

1.
dietary-restricted C. elegans Nat Commun.  Laboratoire de biologie 

In this 
Caenorhabditis 
elegans  

the nuclei of 
muscle cells, 

degeneration is 

restriction.

Transportation
Driver not Needed
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dark matter, the invisible sub-

of the mass of the Universe? The de-
tection a year ago of a mysterious sig-
nal in the form of X-rays from distant 
galaxy clusters suggests it may indeed 
be the case. Having successively elim-
inated other possible causes, several 
teams of researchers reached the 
same conclusion: the signal can only 
be explained by the presence of dark 
matter in the clusters.

The astronomers pointed the XMM-
Newton and Chandra space observa-
tories at the Perseus Cluster of galax-

away and thought to contain the 

largest density of dark matter in the 
Universe. To their surprise, they dis-
covered an X-ray spike at an energy of 

keV), which does not correspond to 
any known chemical element. “This 
makes dark matter the most  
convincing explanation to date,” says 
Yann Mambrini from the LPT,1 who  
co-authored the article supporting 
this bold hypothesis.2

 So what do these particles look 
like? At the moment, two scenarios are 
put forward. In the model preferred 
by the teams that made the discov-
ery,3 the observed signal corresponds 
to the decay of a so-called sterile neu-
trino, a hypothetical particle whose 

-
icists in the early 2000s. Unlike the 

known,4 this fourth potential neutrino 
does not interact with any other par-
ticle except through gravitation. Such 
sterile neutrinos may decay into an 
ordinary neutrino and a photon with 

However, Mambrini and his colleagues 
believe that the signal is more likely to 
result from the annihilation of dark 

“When they collide, they could pro-
duce a sort of Higgs boson, but much 
lighter than the one discovered at the 
Large Hadron Collider (LHC),” the 
physicist explains. “This boson, al-
ready predicted by some models, 
would in turn decay into two photons 

candidate particles are a hundred 
times lighter than an electron. This 
property is in sharp contrast with that 
of “weakly interacting massive parti-
cles,” or WIMPs, the favorite candi-
dates until now. Unlike WIMPs, these 
extremely lightweight particles could 
help explain why there are so few sat-
ellite galaxies orbiting the Milky Way. 

But researchers remain cautious. 
“Even if the observed signal turns out 

mundane astrophysical explanation 
cannot be ruled out,” says Gianfranco 
Bertone, an associate professor at the 
University of Amsterdam (Netherlands) 
on leave from the IAP.5 New measure-
ments of our own galaxy should settle 
the question. In particular, the launch 

 
telescope Astro-H, should provide 
new insights. II

dark matter, a mysterious component of the Universe.

BY  

1.
3.

Astrophysical Journal

An X-ray image 
of the Perseus 
Cluster taken  
by the Chandra 
space telescope.

Dark Matter 
Detected at Last? BY 



only possible languages for real  
philosophical expression. While it is 
true that philosophy was born in 
Greece, and therefore in Greek, and 
that Germany has produced many 
great philosophers, I am not con-
vinced of the so-called “genius” of  
languages. The purpose of our dictio-
nary is not to establish a hierarchy 
among languages, but rather to  
say, “this is how it works in this  
language; this is how it works in this 
text,” and to build bridges between 

B.C.: An “untranslatable” is a symptom 

It can be semantic—“mind” is not quite 
the same thing as Geist or esprit—or 
syntactical and grammatical, like the 
gender of nouns and order of words. 
As I like to say, it is a word that never 
ceases (not) to be translated: one that 
is constantly translated, but badly, and 
needs to be retranslated. The Russian 
term pravda, which is usually rendered 
as “truth” in French, primarily means 
“justice” in Russian. Conversely, the 
French word for truth, vérité, evokes 
conformity and accuracy for which 

2

When I launched 
this project in the late 1990s, we were 

-
lectual Europe. Although “United in 
diversity” was always the motto of the 
European Union, our national lan-
guages seemed threatened at the 
time by the sole universal lingua  
franca: “Globish,” or the “global 
English” now spoken everywhere on 
the planet. To even be considered for 
EU funding, researchers in the social 
sciences had to—and still do—submit 
their applications in this form of 
Newspeak. Even the research institu-
tions were pressuring us to publish 
our articles in English. But language is 
not only a means of communication; 

it also conveys a culture and a partic-
ular worldview. A language is not just 

-
spective on these things. Take a sim-
ple, basic greeting like bonjour, which 
literally means “good day.” It is not 
exactly the same thing as khaire (re-
joice, enjoy) in Greek, vale (be well) in 
Latin, shalom in Hebrew or salaam  
in Arabic (peace)… Understanding this 
diversity contributes to preserving the 
complexity of human thought.

B.C.: This is a misconception that the 
book tries to dispel. In France— 
the Heideggerian France of my  
teachers—Greek and German 
(thought to be “more Greek than 
Greek!”) were considered to be the 

1. 2. Barbara Cassin, Vocabulaire Européen des Philosophies: Dictionnaire 
des Intraduisibles (Paris: Seuil, 2004). 3.
released in France: Barbara Cassin (Ed.), Philosopher en Langues. Les Intraduisibles en Traduction, (Paris: Editions rue d’Ulm, 2014). 4. Barbara Cassin and Danièle Wozny 
(Eds.), Les Intraduisibles du Patrimoine en Afrique Subsaharienne (Paris: Editions Démopolis, 2014). 5. Les Intraduisibles des Trois Monothéismes.
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Linguistic Diversity: 

Food for Thought

Linguistics. Should there be a 
single language for the human 
sciences? In her Dictionary of 
Untranslatables, 
ten years ago, philosopher and 
CNRS senior researcher Barbara 
Cassin1 explains how eliminating 
language diversity would reduce 
the scope and powers of  
human thought. 

INTERVIEW BY LAURE CAILLOCE
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Russian has another word, istina. In 
the original French publication, a total 
of 1500 words commonly used in phi-
losophy, considered within their termi-
nological networks, are explored in 
their polysemy and correlated from 
one language to another. It took more 
than 15 years to achieve this result, 
with the help of 150 fellow philoso-
phers and translators, all, of course, 
multilingual.

B.C.: In fact, a lot has happened. After 

the dictionary did very well in the 
-

ry—and ultimately sold nearly 15,000 
copies. We would like to see a paper-
back edition in France, but nobody 
knows except the editor how long it 
will take. Most importantly, the 
Dictionary of Untranslatables proved 
popular outside the country and now 
boasts translations into nearly ten lan-
guages. A Ukrainian version, an 
American English, and an Arabic  
version have already been published. 
Others are underway, including 
Hebrew, Romanian, Brazi l ian 
Portuguese, Mexican and Argentine 
Spanish, Russian, Italian, Greek,  
and soon Chinese.3 Strictly speaking, 
we should refer to these editions as 

adaptations rather than translations. 
For example, the Untranslatables  
in Arabic focus on political terms,  
such as “people,” “law,” “state,”  
“secularization,” and add a new article 
on “Charia.”

B.C.: In addition to the dictionary  
itself, other projects have been  
undertaken, which tackle similar is-
sues. Supervised by directors of  
cultural heritage and linguists, a  
recently-published book exploring  
untranslatables linked to heritage in 
Africa4

saying “heritage” and “museum,” not 
only in French or English, but also in 
Fulani and Bambara. This project 
stems from the observation that 
Africa has very few UNESCO heritage 
sites, and that the vocabulary used 
during the application process could 
be a part of the problem. Another 
book,5 still in the works, sets out to 
identify the core words of each of  
the three Holy Scriptures and the cor-
relations, where they exist, among 
these terms. A much-needed initiative 
in this day and age. II

On the 40th anniversary of the 
discovery in Ethiopia of humankind’s 
most famous fossil representative, 
Lucy, the little 3.2 million-year-old 
Australopithecus was put on display at 
the National Museum of Ethiopia’s new 
Gallery of Paleontology and Prehistory, 
which opened on December 3, 2014,  
in Addis Ababa. This permanent 

and logistic collaboration between two 
CNRS laboratories,1 with support from 
the French embassy in Ethiopia, and 
under the auspices of the Authority for 
Research and Conservation of Cultural 
Heritage.2 The exhibit features other 
astounding discoveries, including  
Ardy, the oldest (4.4 million years) 
hominid skeleton known to date and 
Selam, a 3.4 million-year-old baby 
Australopithecus found in the  
vicinity of Lucy. 

analyze it as a whole and then focus on 
its elements, or do we pay attention to 
the details before reconstructing the 
entire picture? Researchers at the 
CRCA3 have shown that, unlike most 
animals , honeybees prioritize global 

4 The 
results show that, when they have to 
choose between the details or the 
global shape of an image to recognize a 
food source, bees tend to rely on the 

author of the article, will receive a 
fellowship L’Oréal – UNESCO Pour les 
femmes et la science for her work on 
cognition in bees.

1. Centre français des études éthiopiennes (CNRS / 

Développement International) and the Institut de 
Paléoprimatologie, paléontologie humaine: 
évolution et paléoenvironnements (CNRS / 
Université de Poitiers). 2. Ethiopian Ministry of 
Culture and Tourism. 3. Centre de recherches sur 
la cognition animale (CNRS / Université Toulouse 
III-Paul Sabatier). 4. A. Avarguès-Weber et al., “The 
forest or the trees: preference for global over local 
image processing is reversed by prior experience 
in honeybees,” Proc. R. Soc. B, 2014. doi.
org/10.1098/rspb.2014.2384

In briefTranslating the Untranslatables 
The 3rd volume of the Ukrainian version (Editions Duh i 
Litera) was published in 2013. The 1st volume of the Arabic 
adaptation was published in 2012 (Editions al-markaz 

The American English edition 
was published in 2014 with 
new contributions from 
philosophers and leading 
experts (including Judith 
Butler, Daniel Heller-Roazen, 
Ben Kafka, Kevin McLaughlin, 
Kenneth Reinhard, Stella 
Sandford, Gayatri 
Chakravorty Spivak, Jane 
Tylus, Anthony Vidler, Susan 
Wolfson, or Robert J. C. 
Young).

 B. Cassin, E. Apter, J. Lezra, M. Wood (Eds.), Dictionary  
of Untranslatables: A Philosophical Lexicon, (Princeton:  
Princeton University Press, 2014).

 
and upcoming editions  
in other languages:  
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Researcher-entrepreneurs
In France, existing ties between academia, fundamental 

-

 

A start-up boom 
 

4 detailing the intricate bonds 

 
5 It has allocated more  

6 to help 

-

 

 

1

-
2 3

from the academic sector is on the rise, and underscores 

-

Technology transfer. New data  
on the number of CNRS-generated 
companies shows a narrowing  
gap between basic research  

BY SAMAN MUSACCHIO
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1. http://top100innovators.com/pdf/Top-100-Global-Innovators-2014.pdf 2. Commissariat à l’énergie atomique et aux énergies alternatives. 3. IFP Énergies 
nouvelles. 4. 5. INPI, 2013. www.inpi.fr 6. Created in 1992, FIST SA is a 
subsidiary of the CNRS (70%) and Bpifrance (30%), a public investment bank. 7. Source: 2000, Ministère de l’écologie, du développement durable et de  
l’énergie. 8. Lumilog by Saint-Gobain, Varioptic by Parrot, Photline Technologies by iXBlue, and Sensitive Object by Tyco Electronics. 9. Innoveox, McPhy  
Energy, Supersonic Imagine, Quantum Genomics, Integragen, ImmuPharma, and Carbios. 10. Institut de chimie de la matière condensée de Bordeaux (CNRS).  
11. Laboratoire ondes et acoustique, now Institut Langevin (CNRS / ES-PCI Paristech / UPMC / Université Paris Diderot / Inserm).

McPhy Energy, 
a leader in solid 
hydrogen storage 
technology, was 
launched in 2008 
following 8 years 
of research at  
the CNRS.

Distribution of CNRS-associated companies
by business sector

Information and  
Communication Technology

Biology 
Health

38 % 24 % 19 % 6 % 6 %

Chemistry 
Materials

Engineering 
Energy 
Transportation

Other
5 %

NC
2 %

Environment 
Agronomy

1000 Start-Ups 
and Counting 
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laboratories between our organization and public or  

-

7

industries (see diagram for full breakdown

been acquired,8  
9  

are more researchers than entrepre-
-

-

laboratories to detect, nurture, and push 
to market basic research showing prom-

II
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On May 7, 
2015, Innoveox 
became a listed 
company on the 
Paris Alternext 
index.

Innoveox
This Bordeaux-based company, launched in 2008, specializes in 
the treatment of all forms of organic waste, including hazardous 
industrial waste such as oils, solvents, and pesticides, as well as 
complex, corrosive, and resistant waste. Its unique technology, 
Supercritical Water Oxidation, is the result of more than 20 years 
of research at the ICMCB.10 In 2014, the two patent families that 
protect this technology were fully transferred to the company,  
in which the CNRS became an active shareholder. Innoveox has 
just raised €15M, and is now publicly traded with a valuation 
exceeding €40M.

Supersonic Imagine
Founded in 2005 in Aix-en-Provence, SuperSonic Imagine markets 
the Aixplorer, an extremely fast and accurate medical imaging 
system able to detect and characterize palpable and non-palpable 

and then acquired several CNRS patents resulting from the 
research conducted by Mathias Fink and Mickaël Tanter at the 
LOA.11

via its subsidiary FIST SA. Today, SuperSonic Imagine exploits and 

the stock exchange, and valued at more than €140M.

Watchfrog 
This innovative start-up was founded in 2005 by two CNRS 
researchers and a marketing strategy expert. Based on research 
carried out at the CNRS on endocrine disruptors, the company 
uses amphibian larvae to detect in vivo pollutants or toxic 

already on board, Watchfrog is set to raise €2M in capital and 
launch a new product: the Frogbox.
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 www.innoveox.com

 www.supersonicimagine.com

 www.watchfrog.com  
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The Battle against

Scientific 
Fraud

A SPECIAL REPORT BY  YAROSLAV PIGENET AND LYDIA BEN YTZHAK, 
ASSISTED BY LUCIENNE LETELLIER

1. http://www.cnrs.fr/comets/IMG/pdf/guide_promouvoir_une_recherche_inte_gre_et_responsable_8septembre2014.pdf
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n the morning of August 5, 

2014, Yoshiki Sasai, a pioneer in stem cell 
research who was once considered for  
the Nobel Prize, was found hanged in  
his laboratory at the RIKEN Center for 
Developmental Biology in Kobe (Japan).  
His suicide was motivated by a suspicion  
of fraud, widely discussed on the Web.  

and just led to the  of two articles 
he co-signed in Nature magazine. An 
internal investigation at RIKEN had in fact 
proven Sasai innocent, but found his 
colleague and article co-author Haruko 
Obokata guilty of manipulating data. Sasai 
still came under severe criticism for not 
properly supervising the research carried 
out within his own laboratory. Beyond the 
scandal, shock, and sense of waste, the 

immune to fraud, and second, that the 
phenomenon, sometimes exacerbated  
by the competitive nature of research,  
can have consequences that far exceed the 
mere retraction of an article. While not all 

death of one of the protagonists, “repeated 
revelations of fraud in the media, especially 

community in terms of image and 
credibility,” points out Michèle Leduc, 
chairperson of the CNRS Ethics Committee 
(COMETS), which has just published a guide 

integrity.1 Worse still, fraud undermines  
the very purpose of science, which is to 
build a body of reliable knowledge. And  
yet, despite a genuine awareness of the 
problem, silence is still golden whenever  
a laboratory is suspected of fraud. The 
presumption of innocence, fear of scandal, 
or will to preserve their institution’s 
reputation, prevent many researchers from 
discussing incidents of misconduct that 
they have witnessed. With rare exceptions, 
those who do either do so anonymously  
or come forward long after the facts have 
been disclosed by others. The following 
report investigates the causes, extent, and 
consequences of this shameful dysfunction 
of science, as well as the measures being 

Y. P.
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RETRACTION
A public statement 
by the author of a 
published article 
and/or its publisher, 
repudiating all or 
part of its content.
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he past 15 years have been marked by a series 
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that something is deeply amiss in the realm of global  

-

2 that “despite constant emphasis on the integrity 

2.
3.

, 2011. 4. , 2014. 349: 
4532. 5. Nature 6.

7.  
9.  

10.
11. 12.  ©
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Once regarded as Britain’s greatest psychologist, Cyril Burt 
spent part of his career attempting to prove the heritability  
of intelligence by comparing the IQ test scores of identical 
twins. Among other assertions, he claimed to have 
established a strong correlation between the IQs of identical 
twins, including those who had been separated at birth. 
These results, combined with Burt’s academic reputation  

education policies in both the UK and the US. But following his 
death in 1971, an investigation revealed that the correlation 
rates he had recorded were far too stable from one study  
to another to be statistically credible. It later emerged  
that some of the twins had never existed—their IQ scores  
and related correlations were thus complete fabrications.

 Cyril Burt 
Ideology over Honesty
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Crossing Borders
One of the main obstacles to drafting a common international 

over the years—depending on their culture, or on the very 
nature of their respective languages. As an illustration,  
Daniele Fanelli,8 an authority on the issue, explains that  
if English distinguishes between “ethics” and “integrity,” 
equivalence for the latter does not exist in Finnish, which 

9 Finland, 
through its National Advisory Board on Research Integrity was  

categories separating “fraud,” the equivalent of fabrication, 

involves gross negligence and irresponsibility in the conduct  

covers FFP, but also the submission of false curriculum vitae 
and violations of rules pertaining to human or animal research. 

misconduct should go as far as addressing issues of social 
responsibility. Fanelli argues that a possible explanation for  

 
if it is to hold researchers accountable, then a narrow and 

 
to promote responsible research or foster research integrity, 

threshlods of intent. To further complicate matters, some 
countries entirely lack documented and formalized processes 

 

of Research Integrity (ORI), funded by the Department of Health 
and Human Services. Like the National Science Foundation 
(NSF), the ORI can push for legal sanctions when fraud is 

accessible on its website. In Europe, the Scandinavian countries 
took the initiative in the 1990s, with Denmark leading the way 

able to conduct investigations in both private and publicly-
funded research. Yet models vary throughout Europe,  
from Danish-like centralized models (Norway) to a mix of 
decentralized and centralized structures (Sweden), to fully 
decentralized systems (Finland), or ones solely monitored by 
national research organizations and funding bodies (France and 
Germany).10 In France, the medical and health-related research 

Integrity (DIS)11 in 1999, followed by the Institut Pasteur (2004) 
and more recently, by the ANR.12 The CNRS has also put in place 
safeguards and disciplinary measures, and can call upon 
external experts to assess the nature of misconduct should it 
not be properly handled by the laboratory. Yet many countries 
solely rely on independent bodies, mediators, and advisors with 
little legal authority over laboratories, research institutions, or 

…



22
CNRS INTERNATIONAL MAGAZINE

IN DEPTH

 
 

13

 

-

 database for ethical violation 
14

-

13. PNAS
14. La 

15.
 

 

…

 

Fraud    

Error    

1985 1995

The few incidences 
of large-scale  
fraud should  
not overshadow  
the many minor 
misdeeds 
committed on  
a daily basis. 
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In 1986, a young postdoctoral fellow working as a laboratory 
trainee at the Massachusetts Institute of Technology (MIT) 
accused her director, Thereza Imanishi-Kari, of falsifying  
the results of a study published in Cell and co-signed by the 
Nobel laureate David Baltimore. Two initial investigations, 
one conducted internally by MIT and the other by the 
National Institutes of Health (NIH), concluded that the article 
contained only minor errors that did not warrant sanctions 
or retraction. However, the incident was widely reported in 
the US press, and a congressman, John Dingell, convinced 

smother up a scandal reported by a lone young researcher, 

the case. Without being given a proper chance to respond  
to the charges, Imanishi-Kari was declared guilty in 1991  
and again in 1994. Meanwhile, Baltimore was forced to  
resign as president of the Rockefeller University. Finally, an 
appeal in 1996 cleared Imanishi-Kari and Baltimore of all 
charges of misconduct. The episode, which put the careers  
of two outstanding researchers on hold for ten years  
based on unfounded accusations, illustrates the risk of 
letting the media and politicians investigate suspicions  

David Baltimore 
 Wrongly Accused
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In addition to the stigma cast on the laboratories  

 

 

It can lead other researchers astray and invalidate entire 
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Misconduct toward colleagues, students,  
or human subjects

Concealing methodological details or results  
in an article

Failure to mention data that contradicts the 
researcher’s own results, or the intentional use  
of doubtful data 

Changing an experimental plan or  
the results of a study under pressure from  
a funding source

Publishing the same results in several 
publications

Omitting or falsely including an author credit  
in a published article 

Following an unsuitable experimental plan

Excluding certain observations deemed 
 

for exclusion

Failing to maintain proper records or archiving 
procedures
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study in The Lancet asserting that some children out of a test 
group of 12 had developed a form of autism following the 
administration of the measles, mumps, and rubella vaccine 
(MMR). The publication led to a sharp drop in vaccinations in 
the UK—and a substantial increase in the number of measles 
cases. Yet no other research team was able to replicate this 
result. Finally, in 2004, The Sunday Times revealed that the 
children presumed to have developed autism were autistic 
before being vaccinated. Worse still, the newspaper revealed 

sue the laboratory that produced the vaccine—the results of 
the study had been completely fabricated for that purpose. 
Subsequent articles in the British Medical Journal reported 

 
an anti-vaccine propaganda campaign. In January 2010, a 
tribunal of the UK General Medical Council found the surgeon 
guilty of fabricating data and permanently revoked his right 
to practice medicine in the country. Still, the public continues 
to harbor unfounded suspicions about the MMR vaccine.  

 
now practices in the US, where he supports anti-vaccination 
lobbies, pursuing his career as a “merchant of doubt.”

Andrew Wakefield 
Fabricating Doubt 
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In the early 2000s, the young German physicist Jan Hendrik 
Schön emerged as the rising star in his discipline after 

 
of condensed matter and nanotechnology. He had been 
recruited by the prestigious research center Bell Labs in 1997, 
immediately after completing his PhD. In 2000, he published 
eight articles in Science and Nature, and produced more than 
one article a week in 2001. That same year, he announced  
in Nature that he had successfully designed a molecular 

 
the development of silicon-free organic nanoelectronics. 

achievement, but his meteoric rise came to a sudden halt in 

teams who could not reproduce his published results, Bell 
Labs opened an investigation—and found that Schön, acting 
under false pretenses, had destroyed his raw experimental 
data and could not even provide a logbook. In September 
2002, the investigation concluded that at least 16 of the 24 

made an honest mistake, but ultimately admitted that he 
had manipulated his results to make them more convincing. 
Most of his articles were retracted and his PhD was revoked. 
He now works for a private company. As for the researchers 
who had co-authored the fraudulent articles, their integrity 
was never put in doubt. The case triggered a heated debate 
on the relevance of the traditional peer review system for 

Jan Hendrik Schön 
 the Art of Falsification



26
CNRS INTERNATIONAL MAGAZINE

IN DEPTH

 
 
 
 

-

-
-

-

18

 
 

 
-
 
 
 

- 
 
 

Science 19.
Nature 20.

21.

Plagiarism 
 famously fell foul of the 

Inquisition for his contribution to  
the downfall of the Ptolemaic model.  
He is also often presented as one of  

method, which holds that “the ultimate 
arbiter of truth is experiment.” 
However, none of those who tried to 

reproduce the results of his experiments on falling bodies 
ever succeeded, at least not with Galileo’s claimed level of 
precision. It seems as though, convinced of the soundness 
and elegance of his mechanical theory, Galileo presented 
what was actually a brilliant and far-reaching thought 
experiment as a set of concrete empirical observations.  
In other words, he fabricated his data.

 is remembered 
as the greatest astronomer of ancient 
Greece. In his magnum opus, the 
Almagest, he describes a geocentric 
model of the movement of the stars that 
would later be called into question by 

Ptolemy based his model on astronomic 
measurements that he claimed to have performed on  
the Egyptian coast in the 2nd century AD. However, these 
measurements had actually been made 300 years earlier on 
the island of Rhodes, by the Greek astronomer Hipparchus. 
It was plagiarism pure and simple, but it nonetheless 
enabled astronomers to predict the precise position of  
the Sun and planets for nearly 1400 years.

The Czech monk  is regarded 
today as the “father of modern genetics.” By crossing 

 
the frequency of seven hereditary characteristics,  
he established the laws of gene transmission as they are 

still accepted today. Yet the results he 
published, largely ignored at the time, 
are statistically too perfect to be true,  
at least given the size of his sample 
groups. It is therefore highly probable 

his data.

Famous Incidents 
of Scientific Fraud
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Gérard Berry, 
Computer Conductor

BY  LAURE CAILLOCE

eing slightly late for our appointment, Gérard 

-

-

-

A youthful passion

and spent many hours of his teenage years manipulating 

-

-

1

-

Esterel: a brilliant intuition

-
2

 

-

 
 
 

The Esterel language is now used  
to operate real-time systems as 
complex and sensitive as airliners, 
trains, and nuclear power plants.

CNRS 2014 Gold Medal. Gérard Berry is awarded France’s  
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A remarkable teacher
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II

Five Key Dates

1970  Researcher at  

1977   

2001-2009  

 

2002  

2012  
 

 gerard.berry@college-de-france.fr
   
www.cnrs.fr/cnrsmagazine



CERN: 
A Journey
through Time
Particle physics. Backed by 21 countries and 
involving researchers from 100 nationalities, 
CERN, the European Organization for Nuclear 
Research whose Large Hadron Collider (LHC)  
is today the largest and most powerful particle 
accelerator in the world, recently celebrated  
its 60th anniversary. We look back at a few 
momentous achievements of this improbable 
journey into the deepest structure of matter,  

collaboration, which is only just beginning. 

BY  AUDREY DIGUET
PHOTOS BY  CERN AND CYRIL FRESILLON/CNRS PHOTOTHÈQUE

1. Following WWII, the weakened nations of Europe, fearing that their 
best physicists would leave for better research facilities elsewhere, 
and anxious to foster peace in the region, decide to build a common 
European physics laboratory. On October 1, 1952, during the  
third session of the provisional council in Amsterdam, the canton  
of Geneva is selected as its future site.

1 2
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2.
begins on the Meyrin  
site in Switzerland on  
May 17th, 1954.
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3.  
the 600 MeV Synchrocyclotron 
(SC) comes into operation in 
1957. It will provide beams for  
particle and nuclear physics 
experiments until 1990.

4. The ring-shaped Proton 
Synchrotron (PS), which 
becomes operational in 1959, 
is the most powerful proton 
accelerator of its time. Still 
active today, it continues to 
supply particle beams to the 
Large Hadron Collider (LHC).

3

4

5
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5. 6. For decades, studying 
particle trajectory at CERN 
relied on examining by hand 
millions of photographs from 
bubble chambers like the Big 
European Bubble Chamber 
(pictured here). In 1968, Nobel 
prizewinner Georges Charpak 
(below, left) brings particle 
detection into the electronic 
age with his “Multiwire 
Proportional Chamber” 
(MWPC). Using transistor 

computer, his invention allows 
for a 1000-fold increase in 
detection rate.

6
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8. 9. Completed in 1976,  
the 7 km-long Super Proton 

giant underground ring to cross 
the Franco-Swiss border.  
Today, it accelerates particles 
before feeding them to the 
Large Hadron Collider (LHC):   
a 27 km ring buried 100 m 
below ground, housing two 
high-energy particle beams 
travelling in opposite directions. 

A crowdsourcing project
CERN has accumulated about a quarter of a million hard-copy 
images that are currently being digitized, but which often lack 
information. It has asked its community to help tag people, 
instruments, and dates. 

  http://cern.ch/go/tG03Ta

  The entire photo gallery 60 years of instruments at CERN  
is available online:  
www.cnrs.fr/cnrsmagazine

7

8 9

7. The Intersecting Storage 

collider in the world—operated 
between 1971 and 1989. Made 
up of two identical 300-meter 
rings that intersect at 8 points, 
the machine, whose beams  
were supplied by the Proton 
Synchrotron (PS), helped 
provide hints that protons were 
composed of smaller parts.
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10. In 2012, the LHC’s ATLAS 
and CMS (pictured here) 
experiments observe a new 
particle consistent with the 
Higgs boson, a key elementary 
particle in the Standard Model 
of particle physics. The LHC’s 
other two large experiments 
(LHCb and ALICE) are also 

 
our understanding of the 
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explains unit director Gilles Boëtsch. “Anthropologists and 
ecology experts are working alongside doctors and chem-

The Great Green Wall of Africa

2 

launch the OHMi Téssékéré,6
-

icated to the complex social-ecological 

Green Wall (GGW), the monumental 
ecological restoration project stretch-

-
-

senior researcher. “For instance, we 
urged decision-makers to plant more 

 

 

I 1—the 

2,3 Mali,4 

and Burkina Faso,5 are conducting research on human 
health in this rapidly-changing region. 

1. 2.
3. 4.
5. 6. Observatoire 

7.

ESS researcher 
Deborah Goffner 
speaking about 
biodiversity in a 
Great Green Wall 
plant nursery in 
Widou Thiengoly 
(Senegal).  

Africa 
on the Move

BY  

Environment, Health, Society. An interdisciplinary 
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Changing social dynamics
The ageing population is central to 

“Ageing is a physiological process expe-

 

-

-

diseases such as hypertension in older age groups. “We 

to chronic, non-contagious diseases as the primary cause 

Rapid urbanization

these diseases.

-

 
 

-

researchers used satellite imagery to gener-
 

 
-

Delivering health
-
-

-

 
on-site training.

“Yet maternal mortality also occurs outside the hospi-
 
 
 
 

-

7 II

 gilles.boetsch@gmail.com

ESS research 
also focuses on 
improving the 
quality of child 
care in the 
region. 

A team of 
microbiologists 
collect soil 
samples on a 
parcel of land 
allocated for the 
Great Green Wall 
project. 
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Mangroves:
An Asset to Treasure

n December 9, 2014, a tanker 
carrying 350,000 liters of  
bunker oil collided with a  

cargo vessel in the Sundarbans region 
of Bangladesh, threatening part of the 
world’s largest tidal mangrove forest, 

Mangroves are forest ecosystems 
that cover nearly three quarters of the 
world’s tropical coastlines, where 

-
rish in intertidal zones with large va-

-
luable ecosystem services by limiting 

zone against cyclones and tsunamis, 

that eventually migrate to nearby 
coastal waters, thus providing an  
important source of food for local 

-
tance, they have shrunk by 30% over 
the last two to three decades, and 
continue to decline at an alarming 
rate of one to two percent each year, 
primarily due to shrimp farming in 

Surprisingly, there have been few 
detailed studies of mangrove forests, 
and growing international interest in 
recent years has not succeeded in 
slowing the retreat of these ecosys-

1 teams have 

investigating mangroves from various 

Year of the Mangrove initiative, to  
raise public awareness of their  
importance, both in France and its 
tropical overseas territories, which 
boast some of the world’s best- 

Eco-engineering in Mayotte

-
tensive mangrove forests, which are, 
however, subject to considerable 
strain from increased urbanization 

-
pansion with the preservation of its 
natural habitat, researchers from the 
EcoLab2 worked with local authorities 

aimed at testing the depolluting  

homes to collect domestic wastewa-

then introduced this water into  

how they filtered out pollutants  
such as phosphorus and nitrogen, and 

Scientists observed that the man-

1. Institut de recherche pour le développement. 2. Laboratoire Écologie fonctionnelle et environnement (CNRS / Université de Toulouse-III / INP Toulouse). 3. Laboratoire 
des sciences de l’environnement marin (CNRS / IFREMER / IRD / Université de Bretagne occidentale). 4. Agence nationale de la recherche. 5. Biodiversité et fonctionnement 
des écosystèmes dans les mangroves de Guyane française. 6.

Ecology. Research teams 
are studying mangroves 
across the globe to  
explore the crucial role 
these ecosystems play  
for the well-being  
of local populations  
and the planet.
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Malamani test 
site (Mayotte), 
where 
researchers 
study mangroves 
exposed to 
domestic 
wastewater. 
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actually grew faster than other plots, 
as the forests were able to capture 
and integrate the pollutants into their 

-
ducting microbiological research to 
determine how pollutants such as ni-
trogen are absorbed, and what  

 
the sediment, water, and fauna living  

French Guiana’s endless cycle
Fromard and his colleagues are also 
studying the mangroves of French 
Guiana, another overseas territory, 

impact, but are subjected to a very 
active coastline that can advance or 
recede by two to three kilometers a 

of sediment deposited at the mouth 

coastline until erosion allows the sea 

retraction works roughly in 30-year 

created a database of coastal images, 
using aerial photography and satellite 
images going back to the 1950s, to  
determine how this cycle is being  

global warming, and how much  
carbon is released during periods of 

applies to the rich biodiversity that 

Michaud and her colleagues from the 
3 4 

Biomango project5 which aims to 
study and preserve the mangroves of 
French Guiana, and observe the fauna 
that lives in sediments of mangrove 

“Crabs are abundant, around 100-
500 per square meter, and play an 
important role through their bioturba-
tion activities, boring into the mud on 

-
ating the environment, which in turn 
allows other organisms to grow—and  

rise to certain types of bacteria that 
can rapidly decompose organic ele-

not yet know what overall impact 
these bacteria have on the ecosys-
tem’s dynamics, including carbon se-
questration or mineralization,” con-

are underway to shed more light on 
this area, as well as to list the ecosys-
tem’s various species, about which 

Carbon sinks of New Caledonia

New Caledonia have been studying 
local mangroves to improve under-
standing of their carbon sequestra-
tion capacity, and how this capacity is 

“New Caledonia is an ideal location to 
study,” notes team leader Cyril 
Marchand,6 “because its mangroves 
are well-preserved —some enjoying 

 
while being subject to significant 
human pressure such as deforesta-

Marchand and his colleagues set 
up measurement equipment in man-
grove forests, including ultrasound 
detectors mounted on tripods to 
gauge rising water levels and  

-
ance tower to record gas concentra-

 
measurements allowed them to  

2

to the atmosphere, and isolate the 
factors contributing to carbon  
sequestration, such as sediment 

researchers identify a new factor, that 

of plant-like microorganisms, it reduc-
2 from sediment to 

the atmosphere, thereby increasing 

Further studies of the impact of  

II

In Mayotte, the 
experimental plot 
of mangroves 
(Rhizophora 
mucronata) is 
criss-crossed  
by a network of 
pipes that release 
wastewater under 
controlled 
conditions.  

The Uca 
maracoani crab 
contributes to 
mangrove 
biodiversity  
by boring  
holes into  
the mud, thus 
oxygenating  
the ground. 
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aunched in 2007, the Seventh 
Framework Programme for 
Research and Technological 
Development (FP7), the EU’s 

main research funding mechanism, 
ended in 2013. While many projects 
are still ongoing, Horizon 2020 
(H2020), its successor for the period 
2014-2020, is already underway. Time 
has come to evaluate the FP7, in which 
French researchers—especially from 
the CNRS—made a good showing. 
With 5721 projects selected, France 
participated in 28.7% of all schemes, behind the UK and 
Germany, and coordinated 37.2% of those it was involved 
in, ranking third in terms of coordination rates. Moreover, 
the 25.3% success rate of projects involving French scien-
tists is higher than the European average of around 20%.

First in line
The CNRS participated in 1258 projects, or 22% of France’s 
selected programs and 6.3% of the total, which makes it 
the FP7’s leading recipient organization. It is involved in all 
ten themes chosen for research actions under the 
“Cooperation” programme—the FP7’s largest project—
which oversees transnational cooperation for priority  
research activities. French researchers also fared well in 
the IDEAS-ERC programme, focused on supporting  
exploratory research “at the cutting edge of knowledge.” 

With 494 projects selected, or 14.1% of the total,  
France ranks third in Europe in this category and the  
CNRS is involved in 5.5% of all IDEAS-ERC projects.

“France and the CNRS are well positioned,” points out 

CNRS representative to the European Commission. “This 

One example is the UrbaChina project, which received a 
€2.7 million grant for the 2011-2014 period. Coordinated 
by François Gipouloux, director of the Centre for Studies 
on China, Korea and Japan1 in Paris, it brings together some 
40 scientists from 11 European and Chinese research in-
stitutions. Its objective is to analyze the main trends that 

40
CNRS 

Europe. The Seventh 
Framework Programme 
for Research and 
Technological 
Development (FP7) came 
to a close just over a year 
ago. With many projects 
still ongoing, we look back 
at France’s participation  
in this ambitious  
€50 billion scheme.

BY  MATHIEU GROUSSON

1. Centre Chine, Corée, Japon (CNRS / EHESS). 2. Laboratoire de Reproduction et développement des plantes (CNRS / ENS Lyon / Inra / UCBL). 3. CNRS / ENS Lyon. 4. Mission 
pilotage et relations avec les délégations régionales et les instituts du CNRS. 5. Service du partenariat et de la valorisation. 6. Dispositif Ingénieurs de projets européens (CNRS).

 The PhyMorph 
project aims  
to elucidate 
morphogenesis 
in plants like 
Arabidopsis, seen 
here under the 
microscope.

Assessing the 

EU’s 7th Programme 
for Research
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will shape China’s urbanization in the coming decades and 
design models for sustainable urbanization. As Gipouloux 

collaboration program with China in social sciences and 
the humanities. This is certainly a badge of excellence for 
our laboratory.” Arezki Boudaoud, from the RDP2 and Joliot-
Curie3

Council (ERC) grant for the PhyMorph project, which stud-
ies the process whereby a living organism acquires its 
shape. For Boudaoud, “this type of European funding has 

-
chase sizeable equipment, but also makes it possible to 

provides a certain degree of stability and long-term vision 
of the work being carried out.”

More applications needed 
Despite these numerous advantages, there is room for 
improvement in terms of French researchers’  applications 
to European programs. All disciplines combined, France 

Germany, the UK, Italy, and Spain. This performance is 
slightly down on previous years, as the funding obtained 
by French participants made up 13% of the total allocated 
by the EU for the FP6, compared to 11.6% for the FP7. These 
f igures should also be weighed against France’s  
contribution to the EU budget, which was of 16.4% over  
the 2007-2013 period. 

Hahne believes that this relative lack of interest stems 
from the fact that “with the exception of ERC grants, all 
other calls for proposals are theme-driven, often according 

this limiting. Certain researchers also feel that the coordi-
nation of a large European project does not weigh much in 
the balance when it comes to career advancement.” Cédric 
Bosaro, head of the “Europe and contracts” service of the 
Mission for the Monitoring of and Relations with CNRS 

4 points out that  
“applications are often more complex and detailed than  
for other national sources of funding, especially for projects 
that involve a broad consortium of European partners.”

Facilitating European projects 
Europe is now a non-negligible source of research funding, 
representing 18.3% of the CNRS-generated resources and 
2.34% of its total funding in 2013. For this reason, French 
scientists can now rely on a special task force set up by the 
CNRS to help them through the intricacies of European 
projects. Under the joint authority of the CNRS Resources 

Research and International Cooperation Department 

form of a partnership and technology transfer service 
(SPV)5

set up projects, draft contracts, and ensure they are prop-
erly monitored throughout a program,” says Bosaro. 
“Provided we can give guarantees to funding bodies that 
our projects are carefully managed, the scientists can con-
centrate on their work, knowing that their funding is  
secured and that they will get assistance with administra-
tive procedures.” In addition, the pool of European Project 
Engineers (IPE)6

specific and personalized support for applicants in  
charge of collaborative projects, which are the most com-
plex. Their watchword? The success of French researchers 
in H2020. II

 http://ec.europa.eu

 www.urbachina.eu

 “European projects offer 
great networking potential 
and provide significant 
international visibility.”

Shanghai  
is one of four 
Chinese cities 
studied by  
the UrbaChina 
program, 
dedicated to 
sustainable 
urbanization  
in China.
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 POLAND / RUSSIA 

On October 14, 2014, the 
CNRS welcomed Russian and 
Polish delegations at its Paris 
headquarters for the launch 
of the International 
Associated Laboratory (LIA) 
TERAMIR, which will focus  
on the study of collective 
phenomena in semiconductor 
nanostructures appearing in 
the Terahertz and Mid-IR 
ranges of the electromagnetic 
spectrum. This LIA, which 
brings together three French 
laboratories1 and three 
foreign institutes,2 will help 
facilitate exchanges in this 

Potential applications include 
new semiconductors built 
with nanostructures that 
have graphene-like transport 
properties.

 JAPAN 

Last October, the French multinational Saint-Gobain, 
the CNRS, and the NIMS7 launched the Laboratory for 
Innovative Key Materials and Structures (LINK) in the 
presence of the French ambassador to Japan, Thierry 
Dana. The aim of this new International Joint Unit (UMI) 
will be to develop materials that could be used by 
Saint-Gobain for its industrial activities, such as 
ceramics, grains, powders, crystals, glazing and 
abrasives. LINK will be housed at the Tsukuba-based 
NIMS, one of the world’s leading materials research 
laboratories. 

 US 

In October 2014, CNRS President Alain Fuchs and  
Gene Block, chancellor of UCLA,5 inaugurated a new 
International Joint Unit (UMI) called EpiDaPo.6 It will be 
housed at the UCLA Institute for Society and Genetics,  
to carry out research on epigenetics and its social and 
political implications. This UMI will facilitate high-level 
international synergies among researchers in the life, 
social and environmental sciences, on issues with 
far-reaching social impact, such as diet, age and gender.

1. Université de Montréal, Ecole Polytechnique de Montréal, Institut National de 
2. www.chantier-arctique.fr

 In brief... 
 CHINA 

On November 12, 2014 in Harbin (China),  
the French laboratory CREATIS3 signed the 
creation of the International Associated 
Laboratory (LIA) Metislab4 with China’s 
Harbin Institute of Technology (HIT) and the 
Harbin Medical University (HBU). The 
collaboration will focus on three themes: 
image and signal (theory), high-performance 
computing platforms in biomedical imaging, 
and new imaging modalities in medicine.  

international 
double 
degree 
program.

Left to right: Antoine Mynard (CNRS 
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1. Laboratoire Charles Coulomb (CNRS / Université Montpellier-II), Laboratoire matériaux et phénomènes quantiques (CNRS / Université Paris Diderot), 
Laboratoire national des champs magnétiques intenses  (CNRS / UJF / UPS / INSA). 2. Poland’s Institute of High Pressure Physics, and Russia’s Institute for Physics 
of Microstructures (Novgorod) and Rzhanov Institute of Semiconductor Physics (Novosibirsk). 3. Centre de Recherche en Acquisition et Traitement de l’Image pour 
la Santé (CNRS / Inserm / Université Claude Bernard Lyon-I / INSA Lyon). 4. Medical Engineering and Theory in Image and Signal Laboratory. 5. University of 
California, Los Angeles (US). 6. Epigenetics, Data & Politics. 7. National Institute for Materials Science (Japan).
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Scanning a Temple
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 livio.deluca@map.archi.fr

  A photo gallery is available online:  
www.cnrs.fr/cnrsmagazine

In 2013, researchers from the MAP1 
laboratory were able to render a 3D model of 
the Tholos of Delphi, a one-of-its-kind Greek 
temple at the base of Mount Parnassus. 
Using a portable scanner, they made eleven 
successive scans of the monument, which 
dates back to 380-370 BC. Able to perform 

scanner emits a laser beam and detects its 

create a point cloud. In this case, the eleven 
point clouds were then assembled into a 

single 3D space using post-processing 
software, subsequently rendering an image 
of the Tholos with a precision of the order of 
2 millimeters. MAP researchers are not new 
to 3D models of historical monuments as 
they have already tackled, among others, 
the Arc of Triomphe in France and the 
theaters of Pompeii in Italy. 3D scanning  
of monuments is useful for archiving, 
cataloguing, and disseminating 
information to cultural institutions,  
which can then use it in their research. 

1. Modèles et simulations pour l’architecture et le patrimoine (CNRS / MCC) in partnership with the French 
School at Athens which will soon publish the 3D sculpted decoration of the Tholos, under the direction  
of Philippe Jockey from the Centre Camille Jullian (CNRS / Aix-Marseille Université / Ministère de la Culture).

BY  MATTHIEU RAVAUD
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