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Editorial

BY  ANTOINE PROST  

PROFESSOR EMERITUS AT THE CHS1

Historical questions change over time, 
and historians seek sources to answer 
them.  This is how historiography evolves, 
resulting in a succession of varying 
“truths.” It is therefore not surprising that 
this issue’s special report focuses on a new 
historical interpretation of the First 
World War. 

Between 1919 and 1939, historians of 
the Great War sought primarily to assign 
responsibility for the tragedy: the focus 
was on diplomatic and military history. 
Following a period of neglect after the 
Second World War, social history turned 
its attention to the consequences of the 
conflict of 1914-18 and their links to the 
revolutions in Russia and Germany. 
Historical interest moved from the  
chancelleries, ministries, and front lines, 
to the cities and factories. Historians 
began to deal with groups of soldiers 
rather than armies.

The opening of the Historial  
Museum of the Great War in Péronne 
(northern France) in 1992 marked two 
turning points. Firstly, the “Historial”— 
conceived by historians from France,  
the UK, and Germany—fosters an ap-
proach that goes beyond purely national-
istic considerations. Secondly, it has led to 
a “cultural turn.” Indeed, the reality of 
trench warfare is so unthinkable today 
that it is difficult to understand why sol-
diers stayed to fight. Historians’ answers 
to this question differ, some emphasizing 
that the troops were imbued with patrio-
tism while others point out that they had 
no choice. Perhaps the time has come for 
a more sociological approach that focuses 
on the army as an institution and on the 
relations (which vary from country to 
country) between regular and reserve 
troops, between officers and soldiers—in 
other words, a shift from a history of 
soldiers to a history of military society. 

01.  Centre d’histoire sociale du XXe siècle (CNRS /
Université Paris-I).
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Awards

CNRS PARTNERS 
WITH NSF

w� The CNRS has 
just teamed up 
with the US 
National Science 
Foundation in the 
PIRE program 
(Partnership for 
International 
Research and 
Education), 
intended to 
support promising 
high-quality 
research and 
education projects 
that depend on 
international 

collaboration. PIRE was created in 2005 
to promote greater international 
commitment within the US science and 
engineering community. 

The letter of intent was signed by CNRS 
president Alain Fuchs and NSF Acting 
Director Cora Marrett, during the official 
visit of French President François Hollande 
to the US last February.

Giant Virus Frozen in Time
w� A 30,000 year-old giant virus has been discovered 
buried in the Siberian permafrost1  by a Franco-Russian 
team led by researchers from the IGS.2 Dubbed Pithovirus 
sibericum, this new virus belongs to the group of giant 
viruses, which owe their name to the size of their genome 
and to a diameter (exceeding 0,5 microns) that makes them 
visible under optical microscopy.  

These viruses, which infect amoebae, have so far been 
classified into Megaviridae and Pandoraviridae families.  
Yet Pithovirus, despite its amphora shape reminiscent of 
Pandoravirus, has a smaller genome (only about 500 genes) 
and an entirely different replication mechanism, making it  
the first member of a new family.

Although harmless to humans and animals, Pithovirus, 

which dates back to the extinction of Neanderthals,  
suggests that viruses thought to be eradicated, such as 
smallpox, could re-emerge as a result of global warming  
or industrial exploitation. The IGS 
team is now investigating the 
probability of such a scenario, 
based on a metagenomic study  
of the permafrost. 

01.  M. Legendre et al., PNAS,  2014. doi: 10.1073/
pnas.1320670111.

02.  Information génomique et structurale 
(CNRS / Aix-Marseille Université); Géno-
scope (CEA / CNRS); Biologie à grande 
échelle (CEA / INSERM / Université Joseph 
Fourier); and the Russian Academy of 
Sciences.

w� Jean Tirole has been 
awarded the Nemmers 
Economics Prize,  for “his 
various contributions to 
economic theory and its 
application to finance, 
industrial organization, 
and behavioral 

economics.” Jean Tirole is the chairman  
of the Foundation Jean-Jacques Laffont/
Toulouse School of Economics and a 
scientific director at Toulouse University 
in France. In 2007, he received the  
CNRS Gold Medal, France’s highest 
scientific distinction.

w� François Biraben, from the LKB,1 
received the 2014 William F. Meggers 
Award  from the American Optical Society 
Foundation (OSA) and the 2014 Gentner-
Kastler prize jointly awarded by the French 
and German Physical Societies. Both prizes 
reward his outstanding achievements  
in high-resolution atomic spectroscopy 
and metrology of 
fundamental constants, 
which have led to 
far-reaching tests  
of quantum 
electrodynamics. Biraben 
spent his entire career at 
the LKB, which he joined 
in the 1970s.

w� The European Physical Society (EPS) 
awarded the 2014 EPS Edison Volta Prize 
to Jean-Michel Raimond,  for “seminal 
contributions to physics that have paved 

the way for novel 
explorations of 
quantum mechanics 
and have opened new 
routes in quantum 
information 
processing.” Raimond 
is a researcher at the 
LKB and has been a 

professor at the Pierre-and-Marie-Curie 
University in Paris since 1988.

w� Next November, Alexander Dazzi  
from the LCP2 will receive the 2014 Abbe 
Award  of the New York Microscopical 
Society for his invention of the AFM-IR 
technique. This material analysis 
technology, 
commercialized by  
the Anasys Instruments 
company (US),  
has a broad range of 
applications including 
polymer blends and 
microbiology.

01.  Laboratoire Kastler Brossel (CNRS / UPMC / ENS Paris / 
Collège de France).

02.  Laboratoire de chimie physique (CNRS / Université 
Paris-Sud).

q The Pithovirus 
sibericum giant virus 
is 1.5 microns long 
with a diameter of 
0.5 microns. 

q CNRS President 
Alain Fuchs with NSF 
Acting Director Cora 
Marrett.
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Nomination

ERC Consolidator Grants 
w� The CNRS was the first recipient of the ERC consolidator grants 

in 2013.  With 14 laureates, the French research organization is ahead  

of the Weizmann Institute in Israel (10 laureates) and the University of 

Oxford in the UK (9 grants). France was the third recipient country with  

42 grants, after the UK (62) and Germany (43). 

As their names suggest, these grants are designed to support 

researchers when they begin consolidating their own independent 

research teams.  

The 2013 consolidator grants were the last of the EU’s FP7 research 

program. During 4 years, the CNRS earned a total of 207 grants, making it 

the first beneficiary organization of European funding, ahead of the 

universities of Oxford (131) and Cambridge (130).

O
n February 26, 2014, France’s Council of 
Ministers voted to reappoint Alain Fuchs 
as president of the CNRS  for another four-

year term. A chemist, Fuchs has devoted his research 
career to molecular modeling and simulation of 
confined fluids. He has been a professor at Pierre-and-
Marie-Curie University and a senior researcher at the 
CNRS. Until 2010, he headed the Advanced National 
School of Chemistry in Paris (École Nationale 

Supérieure de Chimie de Paris). He also founded the Laboratory of Physical 
Chemistry at Orsay (Laboratoire de Chimie Physique d’Orsay). 

During his first term, Fuchs strengthened the links between the CNRS and 
France’s universities and top graduate schools (known as “Grandes Ecoles”) with 
the aim of devising a joint research policy and promoting the emergence of tomor-
row’s major academic centers. He also ensured that the CNRS was a key player in 
the French program “Investments for the future,” aimed at setting scientific 
priorities for the coming years. For his new term, Fuchs has established three 
main objectives: enhance the international presence and visibility of French  
research; facilitate the emergence of new research areas through interdis- 
ciplinarity; and promote and strengthen technology transfer. Deeply aware that 
the CNRS carries the confidence and expectations of French society, Alain Fuchs 
intends to preserve the continuity of an institution whose values are recognized 
by the general public, namely, disinterested fundamental research to help improve 
the country’s knowledge and prosperity. 

International 
Masterclasses’ 
Tenth Anniversary
w� The International Masterclasses 
“hands on particle physics” 
educational program has just 
celebrated its tenth edition. Organized 
each year by the International Particle 
Physics Outreach Group (IPPOG),  
it aims to give secondary school 
students and their teachers an insight 
into particle physics through one-day 
sessions in the laboratory. Enabling 
15- to 19-year olds to use real data to 
perform their own measurements,  
the event—held in about 200 
universities and research centers 
across 40 countries—attracts more 
than 10,000 participants annually.

The CNRS National Institute of 
Nuclear and Particle Physics (IN2P3) has 
been participating in the scheme since 
2009, with Nicolas Arnaud, from the LAL,1 
acting as coordinator since 2011. This 
year, between March 12 and April 12,  
the 11 laboratories involved in the 
CERN’s Large Hadron Collider (LHC) 
project welcomed around 1500 students 
from more than 50 classes—a 25% 
increase compared with 2013.  
“To conclude each session, a video 
conference was organized with CERN so 
that the students who had attended a 
Masterclass that day could compare and 
discuss the results—in English—like 
researchers would do,” says Arnaud. 
Enough no doubt to inspire vocations.

01.  Laboratoire de l’accélérateur linéaire (CNRS / Univer-
sité Paris-Sud)

CNRS President 

Alain Fuchs 
Reappointed 

q More than 10,000 
students from 40 
countries participate 
in the International 
Masterclasses  
each year.
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BY  JULIEN BOURDET

B
lack holes, whose existence has yet to be fully 
confirmed, are some of the universe’s most mysterious 
objects. They are believed to let nothing escape, not 
even light. Some of them, known as supermassive black 

holes, are highly voracious, gobbling up any matter that gets too 
close. According to astronomers, most galaxies harbor one of 
these giants, the largest of which can reach several billion solar 
masses. “Before ‘falling’ into a black hole, matter whirls around 
it in the form of a huge disc,” explains Delphine Porquet from 
the Strasbourg Astronomical Observatory.1 “As a result, it heats 
up considerably and emits intense radiation. Seen from Earth, 
the object, called a quasar, appears brighter than all the stars in 
the galaxy put together.”

LOW-ACTIVITY BLACK HOLE
However, nothing of the kind can be  
observed around our very own super-
massive black hole at the heart of the 
Milky Way, called Sagittarius A* (pro-
nounced Sagittarius A-star). Indeed, it 
appears to have been on a strict diet for 
the past hundred years. “And yet it is  
orbited by a disc of massive stars that 
supply it with gas in the form of stellar 
winds,” explains Nicolas Grosso, also 
from the Strasbourg Astronomical 
Observatory. “As Sagittarius A* swallows 
up this matter, it should shine far more 
brightly than it currently does.” 

Why is it that our black hole has  
such little appetite? This is what a team  
of astrophysicists including the two 
Strasbourg researchers tried to find  
out, using the US satellite Chandra to 
observe Sagittarius A*’s X-ray emissions 
for more than a month. This enabled 

Astronomy Recent observations have shed new light on black holes, enigmatic 
objects whose gravity is so strong that nothing escapes from them. 

ghtSpotlig6w

Black Holes
Revisited

01 Artist rendering 
of the US satellite 
Chandra.  
02 Image of the Milky 
Way showing X-rays 
from Chandra (blue) 
and infrared 
emission from the 
Hubble Space 
Telescope (red and 
yellow). The inset 
shows a close-up 
view of the 
supermassive black 
hole Sagittarius A* 
only in X-rays, 
covering a region 
half a light-year wide. 
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them to measure the temperature and density of the gas  
at various distances from the black hole. “We discovered that  
a mere 1% of the matter captured by the intense gravity of  
the black hole gets close enough to be caught,” Grosso  
explains. The rest is ejected before it can reach this point of no 
return. Researchers believe that unlike matter surrounding 
other black holes, this one is too hot and not dense enough  
to be trapped effectively. 

The astronomers also used radiation 
from a  pulsar  detected near Sagittarius 
A* to accurately measure the magnetic 
field near the black hole. “It proved to be 
extremely strong,” says Ismaël Cognard 
from the LPC2E2 in Orléans, who  
co-authored the study. “We think this 
could be the reason why Sagittarius A* is 
relatively inactive.” Indeed, the intense 
magnetic field of the surrounding gas 
would counter the gravitational force of 
the black hole, literally preventing matter 
from falling into it.

BIRTH OF A GIANT
Astrophysicists are also trying to under-
stand how such objects formed in the first 
place. For stellar black holes, which are 
much smaller than their supermassive 
counterparts and of which around 20 
exist in our galaxy, astronomers know 
that they are created when massive stars 
explode as supernovae. When such a vio-
lent event occurs, the outer layers of the 
star are blown out into space while its 
core collapses under its own weight, 
forming an extremely dense body, namely 
a black hole. Thus, a black hole the size of 
Paris would have a mass equal to that of 
three suns. 

Yet when it comes to supermassive 
black holes, things are slightly more 
complicated. Astronomers initially be-
lieved that they were the result of stellar 
black holes evolving over billions of 
years—except that black holes weighing 
several billion solar masses already  
existed shortly after the Big Bang. “Even 
if you assume that they expanded by  
absorbing both the stars and the gas pres-
ent in their galaxy and by merging with 
other black holes when colliding with 
neighboring galaxies, you still don’t end 
up with objects as big as these giants,” 
says Jean-Pierre Lasota from the IAP.3

To make headway on this issue, as-
tronomers are stepping up observations 
using both ground-based telescopes and 

satellites. They have so far managed to 
determine a key parameter of black holes: 
their spin. “When matter falls into a black 
hole, part of its angular momentum is 
transferred to the latter,” Porquet  
explains. “A black hole’s spin value tells us 
how it has absorbed matter. A slow spin 
indicates that matter was swallowed in 
with random rotations, whereas a rapid 
one shows that matter was absorbed 
continuously in the same direction as  
the black hole’s rotation. In the middle 
range are black holes that probably result 
from numerous mergers.”

Quasars have also given up some of 
their secrets. We now know that these 
emit intense winds of hot gas in the inter-
stellar medium, and that they convert 
part of the matter around them into a 
powerful particle jet that can extend well 
beyond the galaxy that hosts them, over 
distances of up to several thousand light 
years. Astronomers believe that ejecting 
both particles and hot gas away from the 
black hole may limit its growth. “Such 
ejections of matter may even have an ef-
fect on the entire galaxy,” says Porquet, 
“by either hindering or encouraging star 
formation, depending on whether they 
break up the gas clouds that collapse and 
form stars, or alternatively supply them 
with matter.” 

PICTURES COMING SOON?
What better than a photograph to prove 
the existence of black holes? Such  
images could be obtained in a few  
years’ time by linking together several 
radio telescopes, including those of  
the ALMA observatory in Chile. 

According to Porquet, imaging their 
“silhouette” could even happen in less 
than two years thanks to Very Long 
Baseline Interferometry (VLBI) at  
short wavelengths.  

“Yet the only way to prove that black 
holes really exist is to detect the gravita-
tional waves they emit,” says Lasota.  
Einstein’s theory of gravity states that 
when two compact objects merge or spin 
around each other, they create in the very 
fabric of space-time ripples that travel 
great distances at the speed of light. In the  
case of black holes, these ripples have a 
unique shape that the VIRGO and  
LIGO observatories (in Europe and the 
US, respectively) are attempting to detect. 
“This shouldn’t take more than five 
years,” enthuses Lasota.

01.  Observatoire astronomique de Strasbourg (CNRS / 
Université de Strasbourg).

02.  Laboratoire de physique et chimie de 
l’environnement et de l’espace (CNRS / Université 
d’Orléans).

03.  Institut d’astrophysique de Paris (CNRS / UPMC).

CONTACT INFORMATION: 
OAS, Strasbourg. 
 Delphine Porquet 
 >  delphine.porquet@astro.unistra.fr
 Nicolas Grosso 
 >  nicolas.grosso@astro.unistra.fr

IAP, Paris.  
 Jean-Pierre Lasota 
 >  lasota@iap.fr

LPC2E, Orléans.  
 Ismaël Cognard 
 >  ismael.cognard@cnrs-orleans.fr

 PULSAR. 
A celestial object 

that produces a 
periodic signal and 

emits intense 
electromagnetic 

radiation. 
03 Ground-based telescopes like the Atacama Large Millimeter/submillimeter Array (ALMA)  in 
Chile are used to detect black holes.

03
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BY MARK REYNOLDS

w� Few things look good after spend-
ing 100 million years crushed under 
tons of sediment and rock.  Some fos-
sils are unearthed so mashed up that re-
constructing their original form is almost 
impossible. Scientists at the IPANEMA 
laboratory1 south of Paris have devised  
an unusual method to create a picture  
of these fossils in their youthful glory:  
a synchrotron beam.2

Fossilization occurs when a living or-
ganism is buried under sediment. 
Although soft tissues like muscle and skin 
usually do not last long enough to be pre-
served in the way bones are, they can, in 
rare conditions, be mineralized and thus 
fossilized. Fossils are often extremely  
flattened and even bones can be com-
pressed and rearranged by the geological 
pressures they are under, making it hard 
to reconstruct their original shape.

BY  BRETT KRAABEL 

w� By creating the first-ever single-molecule 
light-emitting diode (LED),1  Guillaume Schull and 
his colleagues at the IPCMS2 have made significant 
headway toward molecular computing.

LEDs are ubiquitous devices that emit light only 
when an electrical current flows through them  
in a specific direction. Single-molecule LEDs  
could be one of the building blocks for future  
molecular computers, which would use single- 
molecule transistors, diodes, and other molecular 
components, paving the way for staggering  
improvements in miniaturization and power 
consumption. 

The discovery was made accidentally, while 
Schull and his colleagues were studying the proper-
ties of a single polythiophene molecule stretched 
between a substrate and the tip of a scanning  
tunneling microscope. This molecule was chosen 
because it is long-chained and emits easy-to- 
detect red light. The researchers observed that poly-
thiophene emitted light only for current flowing 
from the tip of the STM to the substrate, whereas  

almost no light was emitted for current in the oppo-
site direction. “We had built a single-molecule LED,” 
enthuses Schull.

With his team, he had not only created the first-
ever single-molecule LED, but also developed a  
fabulous tool to study and manipulate individual 
molecules. Schull now plans to use it to look at  
the interface between single molecules and  
metallic leads—a vital connection for molecular 
computers. This technique opens a host of other re-
search possibilities into single-molecule compo-
nents, making the future of molecular computing 
very bright indeed.

01.  G. Reecht et al., “Electroluminescence of a Polythiophene Molecular 
Wire Suspended between a Metallic Surface and the Tip of a 
Scanning Tunneling Microscope,” Phys. Rev. Lett., 2014.  
DOI: http://dx.doi.org/10.1103/PhysRevLett.112.047403.

02.  Institut de physique et chimie des matériaux de Strasbourg (CNRS / 
Université de Strasbourg).

Rare Earths to Reconstruct Fossils 
Paleontology 

CONTACT INFORMATION: 
IPCMS, Strasbourg. 
 Guillaume Schull  
 >  schull@ipcms.unistra.fr

q Artist’s rendering of the 
 electroluminescence  
of a single molecular 
polythiophene wire 
suspended between the 
tip and the surface of a 
scanning tunneling 
microscope.

q Skull and vertebrae of a fish dating back 100 million years (left), and the image obtained using an X-ray 
fluorescence beam from a synchrotron (right) showing the distributions of iron (blue) and two rare earths: 
neodymium (red) and yttrium (green). 

Strasbourg
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“We turned the X-ray fluorescence 
beam of the SOLEIL synchrotron (a par-
ticular type of particle accelerator) on a 
trio of fossils to detect and map deposits 
of ‘rare earth’ elements in the specimens,” 
explains IPANEMA director Loïc Bertrand. 
“Rare earths” are metals such as neo-
dymium and yttrium that are dispersed 
in small amounts throughout the  
Earth’s crust and contained as trace ele-
ments (1 to 1000 micrograms/g) in fossils. 
“However, the quantity of trace  
elements incorporated during fossiliza-
tion varies depending on the type of  
tissue,” explains Bertrand.

By applying a sophisticated statisti-
cal analysis to the pattern of deposits 
within the fossils, the team was able to 
create an image of skin, muscles, and 
concealed bones previously hidden 
within the ancient sediments. Because 
the technique is non-invasive, and can 
penetrate a few millimeters under  
the surface, it is ideal for delicate and  
flattened artifacts. 

The fossils examined in this case con-
sisted of two fish and a shrimp, dating 
from the Cretaceous period. One of those 
fish, which had a bony “blade” in its  
skull, was so compressed that its anato-
my was impossible to reconstruct.  
“We knew it was a new species not previ-
ously identified,” says Bertrand, “but  
the way the bones were articulated just 
above this bony blade made it difficult  
to observe under light microscopy. The 
rare earth analysis helped us understand 
how this fish is taxonomically related  
to other fish.” 

01.  IPANEMA (CNRS / Ministère de la culture) is a 
European Ancient Materials synchrotron research 
platform. 

02.  P. Gueriau et al., “Trace elemental imaging of rare 
earth elements discriminates tissues at microscale 
in flat fossils,” PLoS ONE, 2014. DOI: 10.1371/journal.
pone.0086946.

BY EMMA WALTON

Nicotine addiction could be genetically encoded, reports 
a new study1 led by CNRS researchers Philippe Faure2 and 

Uwe Maskos.3 
When a person smokes, nicotine, the main addictive sub-

stance in tobacco, travels through the bloodstream to the brain’s 
reward circuitry where it binds to a receptor called the nicotinic 
receptor. This triggers the release of dopamine, leading to feel-
ings of pleasure that drive addiction. Thus, how much a person 
smokes depends on how efficiently the receptor turns the  
binding of nicotine into dopamine release.

In approximately 90% of heavy smok-
ers—who smoke at least 25 cigarettes a 
day—nicotinic receptors have a single 
point mutation. To investigate how this 
mutation affects the function of the re-
ceptor, Faure’s team produced mice 
bearing either the normal or the mutated 
receptor, and examined how they re-
sponded to increasing doses of nicotine. 
The rodents were hooked up to an intra-
venous line that delivered a defined dose 
of nicotine. By poking their nose through 

a hole in the cage, they could get a new 
dose of nicotine on demand. Like hu-
mans, mice appear to enjoy nicotine, and 
responded by increasing the number of 
nose pokes. Surprisingly, those bearing 
the mutated receptor required three 
times more nicotine than control mice to 
start poking their nose, suggesting that 
they had low sensitivity to nicotine. 

Going further, the team studied the 
effect of nicotine directly in the brain by 
measuring the electrical activity of dopa-
mine-producing neurons after nicotine 
exposure. Results show that it takes twice 
as much nicotine to turn on neuronal 
activity in mutant mice. “The brain of the 
mutant mice seems hardwired to release 
dopamine only at high concentrations of 
nicotine,” says Faure. 

Extended to humans, this result  
suggests that carriers of this mutation 
may need to smoke more than non-carri-
ers to achieve the same level of satisfac-
tion. “These findings identify a popula-
tion at risk of addiction, i.e., whose 
nicotinic receptor may be less efficient 
than normal,” he concludes. This obser-
vation could lead to “personalized” 
smoking cessation treatments for carriers 
of this mutation. 

01.  C. Morel et al., “Nicotine consumption is regulated by 
a human polymorphism in dopamine neurons,”  
Mol. Psychiatry, 2013. doi: 10.1038/mp.2013.158

02.  Neurosciences Paris Seine (CNRS / INSERM / 
Université de Pierre et Marie Curie).

03.  Neurobiologie intégrative des systèmes 
cholinergiques (Institut Pasteur).

Biology  Researchers have demonstrated that  
a mutation in the nicotine receptor is associated to 
heavy smoking.

Genetics of 
Nicotine Addiction

CONTACT INFORMATION: 
ENP, Paris. 
 Philippe Faure 
 >  philippe.faure@snv.jussieu.fr

CONTACT INFORMATION: 
IPANEMA, Saint-Aubin. 
 Loïc Bertrand 
 >  loic.bertrand@synchrotron-soleil.fr

q  Mutated nicotine 
receptors (green) 
were expressed in a 
specific region of the 
mouse brain cortex. 
Cell nuclei are 
labeled in blue.

Paris
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BY CLÉMENTINE WALLACE

B
y irradiating a  dimer  of heavy-
mass atoms to produce low-
energy electrons, researchers 
have demonstrated a concept of 

chemical physics that could one day lead 
to a more targeted and less toxic approach 
in radiation therapy.1

Today, radiotherapy consists in irra-
diating a patient’s tumor with X-rays in a 
wide range of energies, to ensure all 
cancer DNA is destroyed. While the 
X-ray beam aims at the tumor, it also af-
fects healthy cells on its way, leading to 
burdensome adverse events. “This is like 
using a hammer to smash the tumor,” 
says Florian Trinter, who participated in 
the study.2 

An ideal treatment would consist in 
irradiating the tumor alone, avoiding 
collateral damage. With this objective in 
mind, researchers have experimentally 
tested the “resonant-auger-driven inter-
molecular coulombic decay” concept, 
stating that irradiation should lead to  
the release of electrons within the irradi-
ated molecule. 

The scientists fine-tuned an X-ray 
beam to the energy level required to ex-
cite a dimer of carbon monoxide. Electron 
spectroscopy then showed that 75%  
of the dimers excited emitted low- 
energy electrons. Interestingly, “the reso-
nant approach is about ten times more 
effective in terms of energy production 
than the usual broadband irradiation,”  
explains Trinter.

Co-author Marc Simon3 confirms 
that this approach could be very promis-
ing for radiotherapy. “A specific level of 
energy is required to excite heavy-mass 
atoms like carbon monoxide—a level at 
which our body’s atoms are not likely to 
ionize,” he says. “So if heavy-mass atoms 
could be introduced at the site of the 
tumor, irradiating the body at this spe-
cific level of energy would only damage 
the tumor’s DNA and spare the sur-

rounding tissues.” Introducing heavy-
mass atoms inside the tumor will be the 
next challenge. 

In an entirely different field called 
“chronotherapy,” researchers have  
devised a mathematical model able to 
predict, at the individual level, the time of 
day when a given chemotherapy has  
optimal effects.4,5 

Indeed, both the safety and efficacy of 
most anticancer drugs are influenced by 
the body’s circadian clock. Researchers 
have shown that the timing of best toler-
ability, fortunately, coincides with that of 
best efficacy. Yet this optimal timing can 
vary by up to 12 hours depending on the 
patient. A team of scientists, led by CNRS 
researcher Francis Lévi,6 decided to  
uncover the individual factors that may 
influence it.

Working with male and female mice 
with different genetic backgrounds, the 
researchers studied variations in the 
toxicity of irinotecan, a drug used to treat 
colon cancer. The molecule was adminis-

tered at different times of day and night 
and, as expected, the optimal timing 
fluctuated over an eight-hour span. “The 
same dose was three to five times more 
toxic depending on the time of adminis-
tration,” says Lévi. 

Using quantitative polymerase chain 
reaction (PCR), the team then analyzed, 
inside mouse liver and colon cells,  
the 24-hour rhythm of expression of  
27 genes involved in the body’s  
chronobiology, cell-cycle, and drug me-
tabolism. After analyzing the data,  
they developed an algorithm which 
showed that two core clock genes, namely  
Rev-erbα and Bmal1, could be used  
to predict the optimal timing for  
administering irinotecan, regardless  
of the mouse’s gender and genetic 
background. 

“When you know how both of these 
genes are expressed over the day in an 
individual, you can predict when drug 
administration will be less toxic and most 
effective,” says Lévi.

Cancer   Two recent studies pave the way for improving cancer 
therapies on several fronts.

Better Cures Ahead

 DIMER.
Two bonded 

similar 
monomers.
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BY  JASON BROWN

w� Quantum communication relies on 
the laws of quantum physics  to facili-
tate ultra-secure communications, a vital 
capability in a modern economy.   

Photons are among the particles 
used to carry information as quantum 
bits (qubits). Until recently, quantum com-
munication consisted in encoding infor-
mation in the polarization state of pho-
tons, which can be either vertical or hori-
zontal. But researchers have recently 
managed to encode information into the 
orbital angular momentum (OAM) of 
photons, which in theory has an infinite 
number of states. This allows information 
to be transmitted at a much higher den-
sity, since each OAM state can be used as 
a separate channel in a communications 
system, thus theoretically offering an  
unlimited number of channels.

Now, Julien Laurat and colleagues at 
the LKB1 have shown that the informa-
tion packed in the OAM of photons could 
be stored in a quantum memory, and  
retrieved later on demand.2

To store OAM qubits, Laurat and his 
team used a container of very cold gas of 
cesium atoms to record the quantum 
state of single photons. Practically, two 
light beams were sent into the cold cesi-
um gas: an auxiliary beam, and a beam 
carrying qubits. When the auxiliary beam 

was switched off, the information stored 
in qubits was transferred to the cesium 
atoms. By sending an auxiliary beam 
once more into the gas, the cesium atoms 
re-emitted the stored data, thus reconsti-
tuting the initial photonic qubits.  
By using different light beams carrying 
specific quantum information, the re-
searchers could demonstrate that the 
initial information had been preserved 
through the whole process. This type of 
memory would be an integral part of  
future quantum repeaters, which would 
make long-distance quantum communi-
cations possible.

This study shows that the OAM of 
photons can be used in a quantum  
communication network. The research-
ers will now focus on increasing the 
number of bits carried by each photon to 
expand the information density and 
eventually, store numerous qubits in a 
single memory.

01.  Laboratoire Kastler Brossel (Université Pierre et 
Marie Curie / CNRS / ENS / Collège de France).

02.  A. Nicolas et al., “A quantum memory for orbital 
angular momentum photonic qubits,” Nature 
Photonics, 2014. 8: 234–8.

Packing More  
Quantum Information

Physics

CONTACT INFORMATION: 
LKB, Paris. 
 Julien Laurat 
 >  Julien.laurat@upmc.fr

The team is now investigating which 
physiological parameters best match 
these critical rhythms of clock gene ex-
pression. “Measuring genetic expression 
rhythms in humans is still quite complex. 
So we are looking for other, more acces-
sible variables—like body temperature or 
cortisol secretion—that might reflect 
these genetic parameters in humans,” 
concludes Lévi.

01.  F. Trinter et al., “Resonant Auger decay driving 
intermolecular Coulombic decay in molecular 
dimers,” Nature, 2014. 505: 664-6. doi:10.1038/
nature12927. 

02.  Goethe University of Frankfurt, Institute of Nuclear 
Physics (Germany). 

03.  Laboratoire de chimie physique matière et 
rayonnement (CNRS / UPMC).

04.  Supported by the French National Research Agency 
and the European Research Area Networks in 
systems biology (ERASysBIO). 

05.  Rythmes biologiques et cancer (Inserm / Université 
Paris-Sud).

06.  XM. Li et al., “A circadian clock transcription model 
for the personalization of cancer chronotherapy,” 
Cancer Res., 2013. 73: 7176-88. doi: 10.1158/0008-5472.
CAN-13-1528.

CONTACT INFORMATION: 
LCPMR, Paris. 
 Marc Simon 
 >  marc.simon@upmc.fr

Goethe University, Frankfurt am Main. 
 Florian Trinter 
 >  trinter@atom.uni-frankfurt.de

Inserm, Paris. 
 Francis Lévi 
 >  francis.levi@inserm.fr

q  Diagram 
representing the 
light beams sent 
through the cold 
cesium gas.
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CONTACT INFORMATION: 
MMC, Paris. 
 Ludwik Leibler 
 >  ludwik.leibler@espci.fr

BY MARIANNE NIOSI

A 
team led by CNRS researcher 
Ludwik Leibler1 has developed 
a simple adhesive for gels, 

 known for being a “glue-adverse” mate-
rial. Jelly-like, squishy, and wet, gels are 
extremely difficult to glue together. Made 
up of liquid trapped within a three-di-
mensional molecular network, they are 
highly useful in a variety of biomedical 
applications such as contact lenses, bio-
logical tissue growth, wound dressing, or 
drug delivery. 

The team spread a droplet of a com-
mercially available aqueous solution of 
silica nanoparticles at the interface  
between two gels. After only 30 seconds 
of manual pressure, the two pieces of gel 
were solidly glued together. 

This quick adhesive process, which 
does not require any chemical reaction, 
relies on a phenomenon called adsorp-
tion.2 The tiny silica particles create 
multiple weak bonds with the gel’s  
mesh-like molecular network, and soon 
become trapped in it. Leibler, who  
heads the MMC laboratory,3 was inspired 
by his previous research on vitrimers. 
Based on his understanding of the 
mechanism that allows this new material 
to change shape without breaking, he 
hypothesized that gels and nanoparticles 
could form very dynamic bonds that 
break and reform easily, allowing the 
adhesive joint to distort without 
breaking.

The practical applications of this 
finding seem quite extensive. Although 
the researchers initially used simple gels 
such as poly(dimethylacrylamide) 

(PDMA) gels or gelatin, they showed that 
their solution could be applied to biologi-
cal tissues, which have similar physical 
properties to those of gels. They success-
fully tested the technique on freshly-cut 
calf liver ribbons.

More research is needed to fully grasp 
the mechanisms that drive adhesion and 
to fine-tune the properties of nanoparticle 
solutions. As for medical applications, 
there is still “a long way to go before  
finding optimal ways to put this discov-
ery to use in the biological world,”  
concludes Leibler.

01.  S. Rose et al., "Nanoparticle solutions as adhesives 
for gels and biological tissues," Nature, 2013. 
505:382–5.

02.  Adsorption is defined as an increase in the 
concentration of a dissolved substance at the 
interface of a solid, a liquid, or a gel, and a gas or 
liquid phase due to the operation of surface forces.

03.  Matière molle et chimie (CNRS / ESPCI).

Chemistry  A new technique using nanoparticles to glue gels together holds exciting 
prospects for biomedical applications. 

Tiny Particles that Bind

  

q Using the silica 
nanoparticle 
solution to glue two 
gels together. These 
three steps only take 
ten seconds.

Paris

A photo report can be viewed  
on the online version of the magazine:  
> www.cnrs.fr/cnrsmagazine
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BY  FUI LEE LUK

w� Drivers’ behavior in a traffic jam is utterly 
predictable: when one car inches forward, all  
follow even if traffic is at a standstill. Echoing this 
stop-and-go motion far from roads, Emperor pen-
guins huddling for warmth in the Antarctic shuffle 
their positions one by one, in tiny “traveling waves,” 
every 35 to 55 seconds. Using video analyses and 
mathematical models, a Franco-German team has 
unlocked the mechanism of this odd phenomenon.1

Male Emperor penguins incubate eggs perched 
on their feet when their mates leave for about 75 
days to re-feed at sea. To keep their bodies at 37°C in 
temperatures as low as -30°C, the males form hud-
dles. But how and why do waves of movement ripple 
through these packs? To find out, biologists filmed 
50 tagged males near the French Dumont d’Urville 
research base during incubation and produced a 
model for bird motion based on a mathematical 
model for congested road traffic. 

Results show that penguins, like drivers, seek to 
maintain an optimal distance from their neighbors: 
about 2 cm for the birds, as this is the closest they 
can crowd without flattening their feathers and re-
ducing their insulation. Unlike cars in a jam however, 
bird motion is not linear and any individual in a pack 
can set off a wave with a single step in any direction, 

thus “moving the huddle forward or sideways,” 
notes André Ancel of the IPHC.2 Interestingly,  
huddles adapt to the weather, “thinning or  
disbanding when conditions improve.”

The team suspects that as the cramped birds lack 
space to turn the eggs with their beaks, the waves 
aim to rotate the eggs and “keep their temperatures 
even for sound embryo development.” Further stud-
ies scheduled for 2015 will use dummy eggs that can 
record temperatures and rotation frequency. 
“Hopefully, these will be adopted by penguins that 
lose their own eggs,” concludes the researcher. 

01.  R.C. Gerum et al., “The 
origin of traveling 
waves in an emperor 
penguin huddle,” New 
Journal of Physics, 
2013. 15(125022):  
doi:10.1088/1367-
2630/15/12/125022.

02.  Institut 
pluridisciplinaire 
Hubert Curien (CNRS / 
Université de  
Strasbourg).

Penguins’ Optimal Huddle
Biophysics

CONTACT INFORMATION: 
IPHC, Strasbourg. 
 André Ancel 
 >  andre.ancel@iphc.cnrs.fr

         FROM SOAP BUBBLES TO TROPICAL CYCLONES BY  FUI LEE LUK

w� What do soap bubbles and tropical 
cyclones have in common?  A lot, 
according to LOMA1 physicists who have 
recently shown2 that the streaky whirls  
of soap fluid on bubble surfaces are 
comparable to the spiraling vortices  
of cyclone winds.

To explore vortex properties, the 
physicists made half-bubbles of soap on brass 
disks to reproduce the curvature of the 
atmosphere. By heating them from below, 
they triggered a vortex-induced thermal 
convection effect similar to the atmospheric 
flows observed in cyclone formation. “The 
soap bubble vortices (2 cm in diameter and  
10 μm-thick) can be compared to cyclonic 

ones (which can stretch over 1000 km and 
cover a 10-km atmospheric range) in that 
“both are very flat structures with a life cycle 
consisting of an intensification and a decline 
phase,” explains LOMA scientist Hamid Kellay.  

Backed by digital simulations conducted 
by the IMB,3 the results reveal “universal 
behavior” in vortices: a weak rotation rate just 
after they form, which gradually speeds to a 
climax before declining. 

The team has thus defined a model for 

predicting peak intensity and the time it takes 
to reach it when a vortex is one quarter into 
its cycle. Comparison with data supplied by La 
Réunion University on 150 Atlantic and Pacific 
cyclones has confirmed the model’s reliability 
for giant vortices as well. This could help 
anticipate cyclone behavior—and better 
prepare populations at risk.

01.  Laboratoire ondes et matière d’Aquitaine (CNRS / Université 
de Bordeaux).

02.   T. Meuel et al., “Intensity of vortices: from soap bubbles to 
hurricanes,” Nature Scientific Reports, 2013. doi: 10.1038/
srep03455.

03.   Institut de mathématiques de Bordeaux (CNRS / Université 
de Bordeaux / Institut Polytechnique de Bordeaux).  

CONTACT INFORMATION: 
LOMA, Bordeaux. 
Hamid Kellay 
>  hamid.kellay@u-bordeaux.fr

q  Soap bubble on a heated rotating brass disk. 
Temperature variations create movement and 
swirls on the bubble's surface.

q  When 
temperatures reach 
-30° and during 
blizzards, Emperor 
penguins huddle 
together in “turtle” 
formation.  

Strasbourg

Bordeaux

A photo report and the film Soap-bubble 
cyclones, can be viewed on the online version 
of the magazine: 
> www.cnrs.fr/cnrsmagazine
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BY ARBY GHARIBIAN

F
rom the humid soil to the 
breezy treetops, across open 
heathland and through dense 
forest, CNRS and French Natural 

History Museum (MNHN) researchers 
from ISYEB1 spent 24 days last November 
collecting samples of insects from five 
different Australian national parks. 
Spread across the southwest corner of the 
country between Perth and Albany, the 
parks are part of a biodiversity “hotspot” 
blessed with a high percentage of endemic 
species, in other words that are unique to 
the region. Preliminary analyses are very 
encouraging and confirm the presence of 
at least two new species of Dance flies 
(Diptera Empididae) and Springtails 
(Collembola), and one of Lace bug 
(Heteroptera Tingidae).

“We took samples from the ground in 
the heathlands by digging topsoil, prob-
ing tree trunks, and sifting tree litter, but  
what was especially effective was the 
temporary canopy platform we used in 
the eucalyptus forest of D’Entrecasteaux 
National Park,” explains Eric Guilbert, 
who led the fieldwork. Consisting of 
multiple hexagons each a few meters 
wide, and made of lightweight but  
resilient synthetic fabric, the platform 
was set up 20 meters above ground as a 
base for researchers and their equipment. This logistical perch 
provided easier access to the canopies atop the giant eucalyptus 
trees, some as high as 80 meters. Researchers could also set  
traps and spend large amounts of time—hours or even days—
taking large samples.

The mission is in fact the third installment of a larger proj-
ect, which included similar fieldwork in Patagonia in 2011 and 
South Africa in 2012. The connection among these far-flung 
locations? They were all part of Gondwana, the supercontinent 
that started breaking up some 152 million years ago, eventually 
separating into present-day South America, Africa, India, 

Australia, New Zealand, and Antarctica. 
Known as the “Gondwana Survivors” 
project, it began in 2010 as a collaborative 
effort with volunteers from the organiza-
tion CAFOTROP,2 to characterize and 
study the biodiversity in these areas. 

“This shared geological past provides 
a unique opportunity for research,” says 
Guilbert. “As the biodiversity in these 
areas was geographically dispersed with 
no possibility of interaction, it underwent 
parallel evolutions in different environ-
ments. The similarities and divergences 
in the evolutionary histories of related 
insects, such as the Tiger flies found in 
Patagonia, South Africa, and now in 
Australia, offer a rich vein for phyloge-
netic analysis. By studying them side by 
side, we can gain insights not only into 
how they each adapted to major paleo-
environmental changes, but also into the 

overarching history of the superconti-
nent’s fragmentation itself.”

Samples are being analyzed at the 
MNHN in Paris, with all new species 
destined for the collections of the Western 
Australian Museum in Perth. Researchers 
are keen to take their exploration of for-
mer Gondwanan territories further. A 
second phase of the project is being 
planned, with future missions to 
Tasmania, as well as new locations at least 
in South Africa and South America.

01.  Institut de systématique, évolution, biodiversité 
(CNRS / MNHN / UPMC / EPHE).

02.  CAnopée des FOrêts TROPicales.

Entomology   Effort to make an inventory of insects from the Gondwana  
supercontinent and trace their evolution reaches its third stage, Australia. 

Gondwana Survivors:
Episode 3

CONTACT INFORMATION: 
ISYEB, Paris. 
 Eric Guilbert 
 >  guilbert@mnhn.fr
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canopies.
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BY FUI LEE LUK

w� For years, patients with osteoporo-
sis, dental implants, or accidental bone 
damage had no alternatives to complex, 
invasive bone graft operations. Now 
bone engineers have devised simpler 
options pioneered by Graftys’ biomate-
rials, which strikingly promote natural 
bone healing. “Orthopedic and dental 
markets are seeing rapid growth due to 
global population ageing and longer life 
expectancy, and the company intends 
to expand with them,” says Jean-Marc 
Ferrier, Graftys co-founder and head of 
legal, clinical, and regulatory affairs.

The company was launched in 2005 
when two materials scientists1 and 
three businessmen teamed up in Aix-en-
Provence (southern France) to develop a 
bone graft substitute based on the syn-
thesis of the calcium phosphate found 
in natural bone. Licensed by the CNRS, 
its patent owner, the invention led to 

the development of porous ceramics 
and injectable cements that set in situ 
when applied to bone voids in spinal, 
sinus, or dental operations, for example. 
They are then gradually replaced by 
natural bone after being infused by the 
patient’s fluids and cells. 

European and Asian exports began 
in 2007, while a distribution office 
opened in Chicago in 2009 to cater to 
the growing US market. Today, Graftys 
has 32 employees, exploits 8 patents, 
and derives up to 95 % of its turnover 
from exports to some 20 countries. With 
its skyrocketing 3400% growth in reve-
nue in only 5 years, the company re-
ceived the Biotech and Health prize of 
the 2012 Deloitte Technology Fast 50, 
which rewards fast-growing tech firms. 

To remain competitive, Graftys’ R&D 
unit in Nantes (France) continues its col-
laboration with the CNRS, notably for 
the development of drug devices blend-
ing cements with active ingredients for 

local administration. The most striking 
of these is a cement combined with an 
osteoporosis-preventing molecule, in-
jectable in the hipbone or vertebrae, to 
be clinically tested in 2014. By tackling a 
disease whose treatment costs world-
wide amount to €150 billion per annum, 
Graftys’ ingenious solution fills a crucial 
gap “at a time when systemic osteopo-
rosis prevention is not reliable.” 

01.  Bruno Bujoli from CEISAM (CNRS / Université de 
Nantes) and Jean-Michel Bouler from LIOAD (Inserm 
/ Université de Nantes). 

Cutting-Edge Bone 
Engineering

Graftys

CONTACT INFORMATION: 
Graftys, Aix-en-Provence. 
 Jean-Marc Ferrier 
 >  jean-marc.ferrier@graftys.fr

BY  CLÉMENTINE WALLACE

w� Turning toxic liquid industrial 
waste—used oils, petroleum, solvents, 
pesticides—into purified water, energy, 
and precious metals, with no noxious 
leftovers, might sound too good to be 
true. Yet this is what the Paris-based 
start-up Innoveox has been offering as a 
genuine waste-management alterna-
tive for the past two years. “Not only is it 
more environmentally friendly, it is also 
more affordable than traditional meth-
ods like incineration, landfilling, or 
chemical treatment,” says company 
CEO Jean-Christophe Lépine.

The technique, developed more 
than a decade ago in the Bordeaux-
based CNRS laboratory ICMCB,1 relies 
on a process known as supercritical 
water oxidation. Inside reactors, com-

pounds are subjected to temperatures 
between 350 and 500°C with pressures 
of 221 bars. At such high energy levels, 
composites reach a supercritical 
phase—a state that is neither liquid  
nor gaseous. “It’s a sort of fluid state in 
which the organic matter becomes 
completely soluble,” says Lépine. “This 
miscibility makes it possible to break 
down the compound very rapidly 
through oxidation.” Oxygen is infused 
into the admixture, and transforms the 
organic matter into water and energy. 
Part of this energy is then used to fuel 
the reactor, which—once up and run-
ning—functions independently. The 
rest of the energy can be used by the 
customer. “Treating one ton of waste 
per hour generates about one mega-
watt of extra energy,” notes Lépine. 
“Besides, inorganic matter is trans-

formed into metal oxides that can be 
harvested as valuable metal,” he adds.

Using compact transportable units, 
Innoveox offers its patented technology 
to clients on-site in Europe, Canada, 
Asia, and the Middle East. In addition to 
benefiting from the energy products of 
their waste, industrial companies can 
thus avoid the costs and dangers asso-
ciated with toxic waste transportation.

The company is now working with 
the ICMCB to adapt its technology to 
the treatment of solid waste, such as 
carbon fiber and solar cells. 

01.  Institut de chimie de la matière condensée de 
Bordeaux (CNRS). 

Turning Waste into Clean Energy
Innoveox

CONTACT INFORMATION: 
Innoveox, Paris. 
 Jean-Christophe Lépine 
 >  www.innoveox.com

Paris

Aix-en-Provence

q Bone graft 
substitute 
application in  
a humerus. 
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Nomination   The mathematician and former CNRS senior researcher 
Jean-Pierre Bourguignon has been named president of the European 
Research Council (ERC), the EU’s frontier research funding agency.

Jean-Pierre 
Bourguignon
New Head of the ERC

|     Profile CNRS I INTERNATIONAL MAGAZINE16w

BY  JEAN-PHILIPPE BRALY

W
hen his nomination  
as president of the 
European Research 
Council (ERC) was an-
nounced in December 

2013, Jean-Pierre Bourguignon was visit-
ing Stanford University (California, US). 
He was soon inundated with phone calls 
and e-mails from around the world. At 
66, the French mathematician takes over 
from Austrian sociologist Helga Nowotny 
as head of the European organization, 
founded in 2007 to finance scientific 
frontier research through a strictly bottom-up approach. “I am 
very satisfied with this excellent choice,” says Nowotny. “With 
his highly-distinguished and international academic profile, 
Jean-Pierre Bourguignon will be able to build on what has been 
achieved so far […].”

When asked how he first became interested in mathematics, 
the renowned French researcher recalls his teenage years in 
Lyon (France), where he was born. “I was lucky enough to have 

had an excellent but very strict math 
teacher who had the laudable habit of 
asking the best students to help class-
mates who struggled,” he says. “This 
strengthened my overall knowledge.”  
His final year of secondary school  
proved decisive, with the help of another 
rather extraordinary teacher. “He was  
a real mathematician, but a poor educa-
tor,” Bourguignon recalls. “He talked 
about a lot of things that went beyond 
coursework—he was fascinated by  
science. I’ll never forget that he gave me 
0.5/20 on my first assignment!” The 
young Bourguignon, who until then had 
been more interested in literature and 
philosophy, took up the challenges and 
began making a serious effort in math. 

After earning his “baccalauréat” 
(high-school diploma), Bourguignon 
entered the reputed two-year under-
graduate curriculum that prepares for 
top-level higher education institutions  

in France. While he thoroughly enjoyed 
the first year, the second year, which 
culminates with the competitive entrance 
exams, was much less enjoyable—again, 
because of a teacher. “The man who 
taught us math that year had an unusual 
marking system: he assessed us according 
to what he thought we could do. Average 
students would thus get good marks as 
long as they turned in something accept-
able, but if he expected more from you, 
your work had to be outstanding—and 
could still be marked down!”

In 1969, after completing an engi-
neering degree from the École 
Polytechnique, Bourguignon joined the 
CNRS. “Since I had secured a somewhat 
stable position at just 21, I was immedi-
ately able to work on difficult mathemati-
cal questions, instead of running from 

THE EUROPEAN RESEARCH COUNCIL

Since its creation, the ERC has received more 
than 40,000 proposals and backed some 4000 
projects by researchers including eight Nobel 
laureates and three Fields Medal winners, 
resulting in citation in no fewer than 20,000 
publications in high-impact scientific journals. 
This impressive record is largely the result of a 
three-pronged strategy that rapidly ensured the 
council’s success: relying on quality as the sole 

criterion for selection, granting researchers total 
freedom to choose their fields of investigation 
(“bottom-up” approach), and financing 
innovative projects and frontier research. 
Furthermore, the ERC is financially secure, with a 
sizeable budget of €13.1 billion already in place 
for 2014-2020. In other words, its new president is 
“inheriting” a dynamic and flourishing, 
forward-thinking organization.  

6 KEY DATES

1947  Born in Lyon

1969  Joins the CNRS

1994   Becomes director of the IHÉS

2007   President of the CNRS  
Ethics Committee

2013   Retires from the CNRS

2014  President of the ERC
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one job to another.” The year 1972, which 
he spent in the US, was also a turning 
point. “In France, I wasn’t considered to 
be a ‘true’ mathematician since I wasn’t 
doing algebraic geometry or number 
theory,” he recalls. “But in the US, some 
of the best-known mathematicians took 
an interest in my work.” Having their 
confidence contributed to his later 
achievements as a specialist in differential 
geometry. Bourguignon defended his 
“thèse d’État” in 1974. He then spent 
several more periods abroad including one in Bonn (Germany) 
in 1976-77, shortly before receiving the CNRS Bronze Medal, 
and in the US again in 1980, at Princeton and Stanford. 

After returning to France, at just 33, he was elected president 
of the Mathematics Commission of the CNRS scientific board. 
“I had to defend the interests of mathematics against other 
disciplines represented by highly regarded researchers in their 
50s,” he recalls. “It was highly instructive.” This successful ex-

perience paved the way for a host of senior 
positions over the years—including 
president of the French and European 
Mathematical Societies, chairman of the 
CNRS Ethics Committee, and member of 
several CNRS boards. In 1986, he became 
a professor at the École Polytechnique, 
where he continued to teach for 26 years. 
“I was the mentor for many students from 
China, a country I have visited 33 times 
since 1981 and where I have close links 

with several institutions.” He also partici-
pated in the creation of the EuroScience 
grassroots association in the 1990s.

In 1987, Bourguignon was awarded 
the Paul Langevin Prize by the French 
Academy of Sciences. The next landmark 
in his career came in 1994, when he was 
named director of the Institut des Hautes 
Études Scientifiques (IHÉS), a position he 
held until 2013—the longest term on  
record. Just south of Paris, the IHÉS is the 
European counterpart of Princeton’s  
famous Institute for Advanced Study. 
From his earliest days as director, 
Bourguignon endeavored to attract the 
best researchers, by renovating the facili-
ties, launching European collabora-
tions—and mostly by setting up an  
effective system for securing more inter-
national funding. “I must have flown in 
and out of Paris a thousand times,” says 
the former director, whom physicist 
Nikita Nekrasov humorously describes  
as “a quantum phenomenon: lots of  
energy and momentum, and completely 
delocalized.” The successful measures he 
carried out at the IHÉS were no doubt 
important in making him the strongest 
of 30 candidates to the ERC’s presidency. 
For Michèle Leduc, chairperson of the 
CNRS Ethics Committee, “this nomina-
tion comes as excellent news: Jean-Pierre 
Bourguignon is a top-notch scientist 
whose prestige, exacting judgment, and 
respect for ethical values will further 
strengthen and improve the ERC.” For 
Bourguignon, the challenges are clear: 
“We have already been allocated substan-
tial financial and material resources for 
the 2014-2020 period,” he explains. “My 
most important task will be to maintain 
the ERC’s fantastic success in terms of 
scientific quality. I will do everything I 
can to ensure that the best European re-
searchers continue to come to us for 
funding and that application from 
women researchers—low in numbers—
are encouraged.”

“My most important task will 
be to maintain the ERC’s 
fantastic success in terms of 
scientific quality.”
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Almost a century after the end  
of World War I, the root causes of  
the conflict are still the subject  
of debate.

1914-18

THE WORLD AT  

01 British troops in 
silhouette march 
towards trenches 
near Ypres (Belgium) 
on the Western Front 
during the First 
World War.   
02 The signing of the 
Treaty of Versailles,  
on June 1919, ended 
the state of war 
between Germany 
and the Allied 
powers.

The Origins of the Conflict  18 I The Legacy of World War I  22 I Laboratories at War  25 I

©
 P

A 
A

R
C

H
IV

E
/R

O
G

ER
-V

IO
LL

E
T

The Origins  02

01



19N°33 I QUARTERLY I APRIL 2014 Focus     |

T
reaty of Versailles, June 28, 1919. Article 231:   
“[...] Germany accepts the responsibility [...] for  
causing all the loss and damage to which the Allied 
and Associated Governments and their nationals 
have been subjected [...]” By placing the entire re-

sponsibility for starting the Great War on a single nation, the 
famous treaty, signed in the Hall of Mirrors at the Palace of 
Versailles, puts forth a historic interpretation of the conflict.  
Yet many others are possible. “The question of responsibility 
for the war has been the subject of an impassioned debate over 
the past century,” explains Nicolas Beaupré, researcher and 
professor at the University of Clermont-Ferrand. This issue is 

extremely sensitive, highly political, and 
fraught with consequences: indeed, the 
humiliation inflicted upon the Germans 
in 1919 provided a fertile ground for the 
rise of Nazism, and contributed to the 
outbreak of World War II.

THE HUNT FOR CLUES
Since the 1920s, the so-called “War Guilt 
Clause” has been called into question. 
“The parties involved have been waging 
a war of documentation to sway public 

opinion, each side publishing collections 
of diplomatic exchanges to downplay  
its responsibility while emphasizing  
that of the opponent,” explains Nicolas 
Offenstadt, a researcher at the LAMOP.1  
Based on these sources, whose interpre-
tation was never clear-cut, historians 
more or less agreed that all belligerents 
shared responsibility for the hostilities 
in 1914—until a German historian 
dropped a figurative bombshell. In 1961, 
Fritz Fischer published Griff nach der 

WAR
 Between 1914 and 1918, the military conflict 
that set Europe ablaze was of unprecedented 
intensity. This First World War, which would 
have wide-ranging consequences—
demographic, political, economic, social, or 
cultural—changed the world forever.  

 A REPORT BY LOUISE MUSSAT, PHILIPPE TESTARD-VAILLANT, AND  DENIS GUTHLEBEN

of the Conflict
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Weltmacht2 (Germany’s Aims in the First 
World War), an iconoclastic book met 
with harsh criticism from his peers. 
After consulting new archives, the au-
thor concluded that Germany did indeed 
bear most of the responsibility. 
“According to Fischer, Germany decided 
to risk war to further expand its territo-
rial and economic power in Europe,” 
explains Offenstadt. “The historian then 
draws a parallel between Wilhelm II’s 
‘Weltpolitik’ (a foreign policy champi-
oned by the Kaiser and aimed at devel-
oping a colonial empire proportional to 
Germany’s economic power) and Hitler’s 
Pan-Germanism (which aims to unite 
all of Europe’s German speakers in one 
‘Greater Germany’).” 

In France, interest in the origins of 
the Great War gradually faded “as the 
research focus shifted from diplomatic 
history to the social and cultural evolu-
tions of the period,” says Beaupré. But 
in the UK and the US, it remained a 
significant issue, as testified by the 
25,000 books and articles published by 

the end of the 20th century. Today, in-
terest continues unabated: in 2012 and 
2013, three major essays were published 
on the mechanisms that led to World 
War I3 — all shifting the blame to the 
Entente countries: Russia and Serbia, 
but also France.

Published in March 2013, The 
Sleepwalkers, by Australian historian 
Christopher Clark, is possibly the most 
widely hailed of the three. “Clark is a 
polyglot who can read German, Russian, 
and also the Balkan languages. This en-
abled him to consult a number of previ-
ously-unexamined sources,” Beaupré 
points out. Clark’s exhaustive study reha-
bilitates the theory of shared responsibil-
ity: “The outbreak of war in 1914 is not  
an Agatha Christie drama at the end of 
which we will discover the culprit stand-
ing over a corpse in the conservatory with 
a smoking pistol,” he writes. “There is no 
smoking gun in this story; or, rather, 
there is one in the hands of every major 
character. Viewed in this light, the out-
break of war was a tragedy, not a crime.” 

In other words, there is not just one, but 
many responsible parties, the first of 
which is Serbia, Clark believes.

AN ASSASSINATION
On June 28, 1914, while on a visit to 
Sarajevo, the capital of Bosnia-
Herzegovina recently annexed by the 
Austro-Hungarian Empire, Archduke 
Franz Ferdinand, the heir to the throne, 
is assassinated by the young terrorist 
Gavrilo Princip. Far from trivializing it 
as a relatively minor incident that served 
as a pretext for Austria-Hungary and 
Germany to declare war, Clark sees the 
assassination as the culmination of de-
cades of aggression by a country ob-
sessed with the unification of “Greater 
Serbia” and heavily infiltrated by terror-
ists. In the run-up to World War I, Serbia 
had doubled its territory following the 
two Balkan Wars (1912-1913) and its 
president, Nikola Pašić, had no control 
over the most inf luential extremist 
group, the “Black Hand,” whose Pan-
Serb views he adhered to.

03 June 28, 1914.  
The Archduke Franz 
Ferdinand and his 
wife leaving the 
hotel in Sarajevo, 
moments before his 
assassination. 
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CHAIN REACTION
At the head of both the Serbian secret 
service and the Black Hand, Lieutenant 
Colonel Dragutin Dimitrijević, also 
known as “Apis,” instigated the attack  
of June 28 because the Serbs saw the an-
nexation of Bosnia-Herzegovina as an 
affront: the country’s population included 
orthodox Serbs and therefore belonged  
to the future Greater Serbia. Franz 
Ferdinand’s announced intention to 
grant Bosnia relative autonomy further 
fuelled the Serbs’ anger: Bosnians would 
never embrace the cause of Greater Serbia 
if they were to become self-governing 
members of a prosperous empire.

In Clark’s view, everything suggests 
that Pašić was aware of the assassination 
plot but only gave Austria a cryptic warn-
ing—enough to protect his own position 
while ensuring that his message would 
not be taken seriously. The historian  
believes Pašić may have been driven  
by his belief “that the final historical 
phase of Serbian expansion would in  
all probability not be achieved without 
war. Only a major European conflict in 
which the great powers were engaged 
would suffice to dislodge the formidable 
obstacles that stood in the way of  
Serbian ‘reunification.’” 

Of course, Belgrade was not the only 
warmonger. Russia, weakened since its 
defeat by Japan in 1908 and concerned 
about the rising power of its German 
neighbor, had good reason to enter an-
other conflict, in a bid to “reshuffle the 
deck.” Indeed, Russia seemed to rush into 
war: it was the first country to call for a 
general mobilization, just 10 days  
after the Archduke’s assassination. By 
encouraging Serbia to stand up to 
Austria-Hungary—which had given the 
Serbs an ultimatum following the  
attack—Russia was guilty of “escalating a 
local quarrel and accelerating the war,” 
writes Sean McMeekin in July 1914: 
Countdown to War. 

Meanwhile, how did France—then 
an ally and creditor of both Russia and 
Serbia—react? When the crisis broke out, 
French President Raymond Poincaré was 
in Saint Petersburg, on a state visit to 
Russia. “Recent studies show that he did 
not try to dampen the Czar’s appetite for 

war,” Beaupré notes. “According to histo-
rian Stefan Schmidt, he even encouraged 
Russia to enter the fray, falsifying diplo-
matic documents in order to portray 
Germany as the aggressor. But this inter-
pretation must be tempered: more than 
pushing Russia into war, France was 
mainly trying to remain on good terms 
with its allies.”

Nonetheless, Germany certainly has 
a fair share of responsibility. Bolstered by 
his country’s skyrocketing economic 
development, Wilhelm II dreamed of 
expansion. A dream until then  
thwarted by Britain and France, long-
time rivals that were now at peace  
following the Entente Cordiale of 1904 
and were planning to resolve on their 
own the conflicts arising from the 
breakup of the Ottoman Empire. Yet a 
war could change everything. 

Was such a horrendous conflict really 
fought to control a few scraps of land? 
“There is a crucial element to bear in 
mind,” emphasizes Offenstadt. “The 

protagonists expected it to be over 
quickly. Very few imagined that it could 
reach that scale, causing such unprece-
dented violence.”

In short, none of the countries in-
volved really wanted war. They were, in 
Clark’s words, “sleepwalkers, watchful 
but unseeing, haunted by dreams, yet 
blind to the reality of the horror they were 
about to bring into the world.”

01.  Laboratoire de médievistique occidentale de Paris 
(CNRS / Université de Paris-I).

02.  Fritz Fischer, Germany’s Aims in the First World War 
(New York: W. W. Norton & Company, 1967). 

03.  Christopher Clark, The Sleepwalkers: How Europe 
Went to War in 1914 (London: Penguin, 2013); Sean 
McMeekin, July 1914: Countdown to War (New York: 
Basic Books, 2013); Margaret McMillan, The War that 
Ended Peace: The Road to 1914 (New York: Random 
House, 2013).

04 Map of Europe 
showing countries 
and empires in 1914, 
before the start of 
World War I.
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Neutral countries
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N
ovember 11, 1918. At 11:00 a.m. sharp, the bells of all 
the churches in France began to ring in celebration: 
 the war was finally over. This “short” conflict—as it was 

predicted by the military—had dragged on for 52 months,  
inflicting a wave of unprecedented suffering on the people in  
all countries involved. Those 1560 days of hell changed the 
world in every respect—demographic, geopolitical, economic, 
social, and cultural—and opened wounds that would take a  
long time to heal.

In a Europe deprived of millions of births, the human toll 
was particularly high. France alone lost 1.4 million soldiers “to 
the enemy.” Despite the re-annexation of Alsace-Lorraine (on 
the Franco-German border), which had been lost in 1871,  
four years of low birth rates had left a gap in the  
population pyramid. To offset the losses that had decimated its 

population, France experienced a wave of 
immigration in the 1920s, mainly from 
Poland, Italy, and Spain, and became the 
world’s second biggest migrant destina-
tion after the US. Meanwhile, Britain was 
mourning the loss of 800,000 “Tommies,” 
including soldiers from the Dominions. 
Germany lost more than 2 million men, 
Austria-Hungary nearly 1.5 million, the 
Russian Empire 2 million... The violence 
of the war, which claimed a total of 10 
million lives and reached as far as the 
oceans and the sands of the Arabian 
desert, also took the lives of many non-
Europeans, including 80,000 Americans 

in 1918 alone. To these grim statistics 
must be added, for all of Europe, some 6.5 
million casualties, among which hun-
dreds of thousands left blind, disfigured, 
or deprived of a limb, plus 8 million or-
phans, some 4 million young widows and 
several million bereaved parents.

FINANCIAL COLLAPSE
The economic and financial situation was 
just as worrying. Beyond the material 
damage—which was staggering, with 2.5 
million hectares of farmland devastated, 
60,000 kilometers of roads and hundreds 
of thousands of buildings destroyed in 
France alone—the horrific ordeal of the 
conflict had left Europe bankrupt. While 
the war was a boon for certain industrial 
sectors, like aeronautics, chemicals, and 
the car industry, it swept away the gold 
standard1 and with it the stability of 
Europe’s currencies. “All nations involved 
waged war on credit, relying on domestic 
loans but also, as far as France was con-
cerned, on money borrowed from outside 

The Legacy of
World War I 

The war left Europe devastated and bankrupt. It radically  
changed the world, giving rise to a new economic, political,  
and cultural order.

05 The Allies 
celebrate the 
Armistice in 
November 1918. 
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the country,” explains Isabelle Davion, 
from the IRICE2 laboratory. Whether to 
fund the war effort, repay debts, finance 
reconstruction, compensate those enti-
tled to damages or pensions or, in the case 
of Germany, pay reparations, the 
European countries, whose gold reserves 
were depleted, resorted to printing 
money. They began producing currencies 
that had virtually no intrinsic value and 
depended solely on the confidence of the 
economic agents that used them. Inflation 
swept across Europe and gained momen-
tum, reaching its climax in Germany, 
where in November 1923, one US dollar 
was valued at 4.2 trillion marks. The 
trauma of this period of hyperinflation 
would haunt the German collective 
memory for years to come.

To put an end to this devastating spiral and stabilize the 
currencies, each country devised its own solution—with vary-
ing success. In 1925, Britain restored the pound to its pre-war 
parity, in other words a fixed weight in gold, and paid the  
price for it. Its products became more expensive, which  
hindered exports, and the country’s austerity policy  
inflicted hardship on the lower classes. France devalued the 
Franc by 80% in 1928, a tough measure for savers who  
had placed their gold in government loans or national  
defense bonds, and were henceforth paid back in depreciated 
currency. Germany and Austria created the Reichsmark and 
the Austrian schilling in 1924, two new currencies whose value 
was pegged partly to gold and partly to the US dollar and the 
pound sterling. 

Impervious to the monetary turmoil, 
the US, which had lent some $10 billion 
to the Allies and was Europe’s biggest 
creditor, now emerged as the world  
economic leader. London was no longer 
the center of capitalism. New York,  
the emblem of a thriving and booming 
country, became the “capital of capital.” 
Japan, by selling goods to the Allies, had 
seen its industrial production rocket by 
72% between 1914 and 1919. But the 
Japanese economy, although still pros-
perous, began to suffer from the effects  
of global competition in 1921, when 

European products were re-introduced 
on the Asian market. 

THE RISE OF AUTHORITARIANISM 
The heritage of WWI was also political: 
European monarchies were swept away 
by the winds of defeat, along with the 
great dynasties that embodied them 
(Habsburg, Hohenzollern, Romanov, 
etc.). The German, Austro-Hungarian, 
Russian, and Ottoman empires collapsed. 
A host of republics (German, Austrian, 
Polish, Hungarian, Baltic)—some only 
short-lived—and new states (including 
Yugoslavia, Czechoslovakia, and Turkey) 
rose from the ashes of the old aristocratic 
structures, redrawing the political fron-
tiers of a continent where minority rights 
were guaranteed by peace treaties.

 A new geopolitical order, founded on 
the basic principles of liberal democracy, 
emerged in Europe. It promoted the idea 
that countries should resolve their con-
flicts peacefully, as advocated by the 
League of Nations established by the 
Treaty of Versailles. Signed in 1919 by 
Germany and the Allies, this treaty, the 
most important post-war peace agree-
ment, included clauses designed to reduce 
Germany’s power in all areas—military, 
economic, geopolitical—for the sake of 
establishing a more balanced Europe and 
meeting France’s legitimate demands for 
greater national security.

Yet this was easier said than done. 
The absence of the US from the League of 

Kingdom 
of Greece
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Belgium
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Austro-
Hungarian 

Empire
1,100,000

Bulgaria
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German 
Empire

2,000,000
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Empire
800,000

Montenegro
3000
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Kingdom 
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SOURCE: JAY WINTER, THE GREAT WAR AND THE BRITISH PEOPLE, FEATURED IN THE ENCYCLOPÉDIE DE LA GRANDE GUERRE (FAYARD, 2014).

FROM THE 1914 WAR  
TO THE 1929 CRASH

On October 24, 1929, the New 
York Stock Exchange, whose 
values had reached speculative 
heights bearing no relation to 
economic reality, faltered and 
crashed. The financial plague 
spread rapidly around the world. 
Was it a distant ripple of World 
War I? “The crash of 1929 was 

caused by the combination of a set of factors that triggered a slowdown of  
the European economies to which the US stock market was the first to react,” 
observes Isabelle Davion. “While it can be seen as a crisis specifically tied to 
adapting capitalism to mass production, certain deep-seated causes were 
indirectly linked to World War I, which had made Wall Street the world’s leading 
stock market at a time when it was still struggling to regulate the international 
monetary system.”

06 On October 30, 
1929, the unlucky 
Wall Street 
speculator Walter 
Thornton puts his car 
for sale.

06

NEARLY 10 MILLION  SOLDIERS KILLED
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Nations,3 headquartered in Geneva, considerably undermined 
the power of this intergovernmental authority, whose “positive 
role is too often overlooked, for example in the financial  
salvaging of Austria in 1922,” notes Davion.

Mostly, this new European order, further weakened by the 
global economic crisis of 1929, exacerbated nationalist feelings 
in the countries that had been defeated (the vast majority of 
Germans believed that they had been forced into a “shameful” 
peace) or otherwise frustrated by the outcome of the war (like 
Italy, whose territorial claims were not all met). The interwar 
period was marked by the gradual replacement of republican 
governments by authoritarian regimes, so much so that by 1938, 
Czechoslovakia was the only republic left in central Europe. 
Peace failed because “the treaties were not given enough time to 
fulfill their purpose,” Davion believes. Albeit imperfect, they 
were extremely flexible, giving Europe’s new rulers the ability 
to introduce changes if necessary. But the men who drafted 
these treaties were not those who executed them, as the former 
had either been ousted by the electoral process—as in the US 
and France—or had withdrawn to avoid assuming their  
responsibilities. In Britain for example, Lloyd George dispar-
aged the Treaty of Versailles immediately after signing it. Soon, 
only opponents were heard. Few were left to defend the peace 
agreements, which did not fit in the Europe of the 1920s and 
1930s. “World War II broke out because the Europe of Versailles 
no longer existed,” Davion concludes.

THE ADVENT OF MODERN ART
What about the cultural legacy of World War I? In the  
countries at war, many artists from all fields were plunged into 
the horror of the trenches, only to return wounded—or not 

return at all. At the same time, the war 
spawned a multitude of great works of 
art, often with a pacifist theme, by writ-
ers, painters, and filmmakers. These in-
clude Aragon, Dufy, and Renoir in 
France, Chagall in Russia, J.R.R. Tolkien 
in Britain, George Bernard Shaw in 
Ireland, Karl Kraus and Stefan Zweig in 
Austria, and Ernst Jünger, Georg Grosz, 
and Otto Dix in Germany. 

Yet did the war redefine artistic 
norms? “This is the subject of historio-
graphical debate,” says André Loez, a 
French historian, professor, and WWI 
specialist. “In short, there are two oppos-
ing theories. One states that World War I, 
the first modern war, marked a turning 
point in Western cultural history and set 
the stage for the genesis of modern art. 
This line of thought links the savagery of 
the conflict to the birth of Dadaism, and 
then to the rise of Surrealism in the 1920s. 
Another theory, which is more widely 
accepted today, holds that the Great War 
accelerated the emergence of modern  
art, but that the movement predated  
the conflict. After all, the Futurist 
Manifesto was published in 1909, 
Kandinsky produced his first abstract 
paintings in the 1910s, and Apollinaire 
published Alcools in 1913.”

KEEPING THE MEMORY ALIVE
In France, since the 1980s and 1990s, “the 
children, grandchildren, and now great-
grandchildren of veterans have been 
tracing the history of their ancestors who 
fought during World War I,” explains 
Nicolas Offenstadt of the LAMOP.4  
“They publish the veterans’ letters and 
diaries online, follow the routes taken by 
their regiments, and even visit the battle-
fields where they faced enemy fire.” The 
memory of World War I is still vivid in 
the victorious countries, especially the 
old nations like France and Britain. 
Similarly, the conflict continues to exert 
a strong symbolic influence in the US, 
Canada, and Australia, which had then 
fought for the first time as a federated 
nation, notably in Gallipoli (Turkey), in 
April 1915. 

“In Russia, the accounts of World 
War I soldiers were largely obscured in 
the collective memory throughout the 
communist era,” says Offenstadt. “Today, 
they serve patriotic purposes.” German 
memory, on the other hand, “is marked 
primarily by the 1933-45 period and the 
challenges of reunification, which leaves 
little room for 1914-18. In fact, one of the 
questions raised by this year’s centennial 
is whether it will help reshape national 
memories or, given the economic context, 
be used to add credit to traditional narra-
tives, largely based on patriotic exaltation, 
sacrifices made, or heroic figures.”

01.  The gold standard was a system whereby central 
banks, using their gold reserves, guaranteed the 
redemption of banknotes presented at a bank and 
whose value was pegged to the precious metal. On 
the eve of the war, this system was in effect in 59 
countries, allowing them to securely exchange their 
currencies.

02.  Identités, relations internationales et civilisations 
de l’Europe (CNRS / Université de Paris-Sorbonne / 
Université de Paris-I).

03.  In March 1920, the American Senate refused to ratify 
the Treaty of Versailles, preventing the US from 
joining the League of Nations.

04.  Laboratoire de médiévistique occidentale de Paris 
(CNRS / Université de Paris-I).

07 The large triptych 
The War (1929-1932), 
by German painter 
Otto Dix, shows the 
atrocities of war as 
he witnessed them 
in the trenches.
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I
t was 6:00 p.m. on April 22, 1915, when tragedy struck 
Ypres, a small town in southern Belgium.  The medic of the 
French army’s First African Battalion recalls: “The sky was 

suddenly obscured by a yellow-green cloud, as though a storm 
was coming in. Then the asphyxiating mist was all around us. 
It was like looking through green-tinted glasses. We soon 
started feeling its effects: throat burning, then chest pains, 
shortness of breath, dizziness, spitting blood. We thought we 
were all going to die... A few moments later, I saw the Jerries only 
15 meters away. They were marching past calmly, their weapons 
slung over their shoulders, without firing a shot. One of them 
saw me, took aim—and missed me from that short distance. A 
stroke of luck!” 

“MUCH SCIENCE WAS NEEDED TO KILL SO MANY”
Few of his comrades had such luck: when the gas cleared, more 
than 5000 of the 15,000 entrenched French soldiers in that  
sector lay on the ground and another 5000 were captured.  
The Ypres gas attack was the first of its kind, but sadly  
not the last. The trauma was such that it haunted entire genera-

tions in France, Germany, and the world, 
and remains a vivid memory to this day. 

Like in a dystopian vision, World  
War I saw scientists join the hostilities. 
And not just any scientists, but chemists, 
who left their mark on a conflict that  

was considered to be “the war to end  
all wars”—just as physicists would later 
affect the outcome of World War II. The 
learned men, who before 1914 were simple 
dreamers dedicated to selfless studies, 
came to look like the evil schemers of the 
new century.

The poet and philosopher Paul 
Valéry, acknowledging in 1919 the  
vulnerability of civilization,1 soon  
turned his thoughts to the scientists: 
“Doubtless, much science was needed  

Laboratories at War
From wide usage of machine guns to poison gas attacks,  
World War I was the first conflict that showed the importance  
of scientific leadership, for the best and for the worst.

09 Laboratory testing 
of asphyxiating  
gas during WWI  
in France.

08 Intended for 
armies, this 
collective tank 
system with gas 
masks was meant to 
save soldiers from 
deadly chemical 
attacks.

08

09
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to kill so many, to waste so much property, annihilate so  
many cities in so short a time.” Well before the outbreak of  
war, Germany had invested considerable material and  
human resources in scientific research. The effort was not  
necessarily in preparation for a war whose sparking off—let 
alone scale—no one could foresee. Yet certain German  
scientists were quick to embrace the military cause, as  
exemplified by Fritz Haber, the “father of chemical warfare” 
and, in an ironical twist, winner of the 1918 Nobel Prize  
in Chemistry. 

FRENCH SCIENCE ON HOLD
France, meanwhile, lagged behind in this field, to say the least. 
For decades, a host of scientists of all disciplines, from Ernest 
Renan and Louis Pasteur in the 1870s to Émile Picard on the 
very eve of the war, had been denouncing the country’s “back-
wardness” in the sciences. True enough, French research entered 
the conflict with no clear objectives or plans. Promising young 
scientists—like those much courted on the other side of the 
Rhine—were armed and dispatched to the front lines, often as 
regular soldiers. Many of them, who could have made precious 
contributions in the lab, never came back. And it would take 
French research a long time to recover. 

The blood spilt on the shores of the 
Marne, in the trenches of Verdun or the 
Somme, was the first contribution of 
French scientists to the war effort, espe-
cially among the young. In the meantime, 
their elders started organizing scientific 
participation in the war effort. After the 
chaos of the first weeks of August 1914, 
the Ministries of War and Public 
Instruction convened a “high commis-
sion to study inventions of interest to 
national defense.”

FROM THE BENCH TO THE TRENCH
Despite France’s slow start, laboratories 
across the country gradually switched to 
war mode. For example, at the ESPCI,2 
Paul Langevin turned his attention to the 
detection of German submarines. The 
dreaded U-boats struck terror among the 
Allied Fleets, whose only defense con-
sisted of a few rudimentary “hydro-
phones.” By the time these devices cap-
tured the noise of a submarine’s engines, 
the first torpedoes were already in the 
water. Rather than concentrating on au-
dible frequencies, Langevin proposed to 
develop an ultrasound detection system 
using the piezoelectric properties of 
quartz to convert sound waves into elec-
trical oscillations, which could in turn be 
amplified using earphones. The original 
idea for such a device, a forerunner of 
sonar, predates the start of the war. In the 
reports that he submitted to the French 
Navy, Langevin mentioned that research 
on the process had begun in the wake of 
another tragedy, which it could perhaps 
have prevented, namely the sinking of the 
Titanic on the night of April 14-15, 1912.

Meanwhile, in the physics laboratory 
of the École Normale, not far from the 
ESPCI, Aimé Cotton was conducting 
research on sound ranging to determine 
the location of enemy artillery. He was 
joined by Pierre Weiss, a native of Alsace, 
who was keen to help France reclaim his 
home region, lost to Germany during the 

1870 Franco-Prussian war. Together they 
developed the ingenious “Cotton-Weiss 
system.” In 1915, it was tested in the field 
for the first time in Alsace, to Weiss’s 
great satisfaction, and enabled the French 
artillery to engage in effective counter-
battery fire. These are just a few of the 
many contributions that relied on both 
basic and applied research, the two  
being inextricably linked. New develop-
ments included tracer bullets to shoot 
down the enemy planes that soared  
over the battlefields, astonishing pneu-
matic leaflet-launchers to shower the 
enemy trenches with the latest gems of 
Allied propaganda, and clever com-
pressed air “bugles” so that French sol-
diers no longer needed to strain their ears 
to distinguish the heroic call to charge 
from the pathetic refrain of retreat.

Last but not least, the physicist Jean 
Perrin, founding father of the CNRS, 
dedicated himself to defending his  
country. In close collaboration with Paul 
Painlevé, Minister of Public Instruction 
and later Minister of War, Perrin super-
vised France’s scientific mobilization as  
a member of the new “Directorate of 
Inventions.” A patriot through and 
through and a convinced republican—
born at the dawn of the Third Republic— 
Perrin gave up his ideal of a “pure, disin-
terested research, pursued solely for its 
intellectual and artistic value,” and began 
focusing on practical goals. He developed 
a number of transmission devices, in-
cluding an amazing “myriaphone” for 
transmitting targeted sound signals au-
dible under artillery fire. Sound again—
as though, amid the cacophony of war, 
French scientists had been striving to help 
people hear each other better. Perhaps in 
the hope that they would one day also 
understand each other better. 

THE PRICE OF BLOOD
What happened next? The war that ended 
in November 1918 was not a mere inci-
dent, easily relegated to the past. It left 
indelible traces in France and across 
Europe—including within the scientific 
community, as in a host of other profes-
sional fields. After the Armistice, the 
losses became even more apparent: in 
every institute, every lecture hall, seats 
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10 The British cargo 
ship “SS Parkgate” 
sinks after being hit 
by a torpedo from a 
German U–35 U-boat 
(foreground).
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were left empty. Others were occupied by 
disabled veterans, their lives forever shat-
tered by their horrific ordeal. By burying 
so many scientific careers beneath the 
mud of the trenches, research had not 
only paid a heavy tribute to the war, it had 
also mortgaged its future.

Albeit victorious, France emerged 
severely weakened from the conflict. 
Beyond the human toll, the country’s entire scientific poten-
tial—infrastructure, instruments, equipment—suffered from 
neglect. Although not a scientist, the writer and politician 
Maurice Barrès expressed his dismay at the state of France’s 
laboratories: “Their destitution is unworthy of France, unworthy 
of science,” he bemoaned in his book Pour la Haute Intelligence 
Française (published posthumously in 1925). Indeed, many 
important projects had been suspended or had fallen behind 
schedule. One of these was the giant electromagnet that Aimé 
Cotton had already planned to build before 1914 to better un-
derstand magnetism and magneto-optics. For lack of resources, 
it would not be completed until 1928, financed by public sub-
scription—a sort of “electromagnethon” that met with remark-
able success in the “Roaring Twenties.”

Lastly, in terms of the overall organization of research, 
which had so badly been lacking in August 1914, France  
learned nothing from the war. The only positive outcome was 
the Directorate of Inventions, created after the first shots  
had been fired and later converted into the national office for 
scientific and industrial research and inventions.3 Plagued in 

turn by a chronic lack of funding,  
constantly left hanging by a thread  
despite its initiatives and accomplish-
ments, the agency entered a slow decline 
in the late 1920s. Meanwhile, Jean Perrin 
remained fiercely determined to establish 
a nationwide scientific coordination  
system. But it would take another ten 
years and a new world conflict for his  
plan to come to fruition: on October 19, 
1939, six weeks after France joined the 

CONTACT INFORMATION: 
CNRS History Committee. 
 Denis Guthleben 
 >  denis.guthleben@cnrs.fr

11 Spectroscopy 
experiment
using the large 
electromagnet  
built under 
the direction of  
Aimé Cotton 
and completed  
in 1928.

Further information
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war against the Third Reich, the CNRS 
saw the light of day.

01.   In The Crisis of the Mind, 1919:  “We later 
civilizations... we too now know that we are mortal.”

02.  École supérieure de physique et chimie industrielles 
de Paris.

03.  Office national des recherches scientifiques et 
industrielles et des inventions (ONRSII).

 The Sleepwalkers: 
How Europe Went to 
War in 1914. 
Christopher Clark  
(London: Penguin, 2013).

 The War that Ended 
Peace: The Road  
to 1914.  
Margaret McMillan 
(New York: Random 
House, 2013). 

    July 1914: 
Countdown to War.  
Sean McMeekin  
(New York: Basic 
Books, 2013).
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Ethology  
The first-ever study of 
habituated mandrills  
in their natural 
environment reveals 
their social  
relationships and  
how these impact 
individuals’ health. 

On the Trail of

Mandrills
01

02

03
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BY  LAURE CAILLOCE

T
he “hunt,” so to speak, is on. The 
Mandrillus project team, who has left its 
research station located in Bakoumba 
(Southern Gabon) a few kilometers away, 

parks its jeep at the edge of the forest in Lékédi 
Park. It’s just before sunrise, on an April morning 
in 2013. 

Anesthetic darts and blowpipes are prepared for 
catching the mandrills, together with syringes, 
scales, a portable ultrasound, and a host of other 
essential equipment. Everything needs to be ready 
before the mandrills come down from the trees. 
Once awake, these primates, endemic to central 
Africa, quickly move to other parts of the equatorial 
forest. Losing sight of them in such a dense environ-
ment would mean hours of tracking to find their  
trail again. The researchers know only too well: day 
in, day out, from dawn to dusk, they have spent the  
past 18 months monitoring a group of about a  
hundred individuals. 

It is the first time that such a population has been 
studied in the wild, and the scientists are anxious to 
have some of their many questions answered: how  
is the group structured? What are the determinants 
of the relationships between individuals? Does a 
mandrill’s health depend on the strength or quality 
of its social network? How do individuals behave 
toward parasitized conspecifics? “While our capture  
campaigns provide valuable information on the 
morphology and health status of each individual, 

90% of our work consists of behavioral observation,” 
explains Marie Charpentier, behavioral ecologist  
at the CEFE,1 who founded this long-term project  
in early 2012.

If, in the first months of the study, the scientists 
were only able to recognize about 20 of the mandrills, 
they can now identify 75 with the naked eye. “We 
look at which individuals stay together, groom or 
defend each other from aggressive third parties,” 
explains the researcher. “Automated data will also be 
available soon, as the mandrills are being fitted  
with radio-transmitter collars to record which group 

Lékédi park

01 Number 33, a non-dominant male, 
is the females’ favorite in the 
mandrill group studied. 

02 03 Recruited by Marie Charpentier 
(with the binoculars) in the town of 
Bakoumba, these field assistants 
observe the mandrills every day. One 
of them uses a GPS antenna to locate 
three females fitted with radio 
collars.

04 05 Social relationships between 
the individuals in the group, such as 
the behavior of these females with 
their young, are under constant 
study.

06 The animals are knocked 
unconscious with anesthetic darts.

07 08 Ultrasound can measure the 
thickness of the mandrills’ 
intercostal muscles. 

09 Once all the mandrills are fitted 
with radio collars, the researchers 
will be able to know which 
individuals are close to one another. 

10 Male mandrill canines can 
measure up to 5 centimeters.

04

05

06 10

07
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CONTACT INFORMATION:
CEFE, Montpellier. 
Marie Charpentier  
 >  marie.charpentier@cefe.cnrs.fr

members stick together.” However impressive, this 
setup is all the more justified since little is known 
about these primates. Until now, such detailed stud-
ies on mandrills’ social behavior only targeted  
individuals living in captivity. 

The team’s observations reveal a matrilineal 
structure with migrant males, as in baboons and 
macaques. Mandrill groups are mostly made up of 
females, with temporary inclusion of adult and  
adolescent males, only one of which is dominant. 
“Social connections within a group seem to be 
mainly determined by family ties. Females with the 
same mother stick together, but we suspect that  
individuals with the same father also have close  
relationships, something genetics can help us con-
firm.” For this purpose, fecal samples are also  
collected during observation days in the forest. DNA 
is extracted from these samples to establish the  
family relationships of the group members. 

Another nagging question for Charpentier is kin 
recognition: “Though it seems easy for individuals 
with the same mother to recognize one another—as 
they maintain special ties with her—this appears 
more difficult for those with the same father, as males 
do not participate in the rearing of the young and 
often leave the group after a short time. How do such 
relatives recognize one another? By their voice? By 
their smell?” 

This early April morning, the team will not only 
take blood or urine samples from the mandrills  
they capture, they will also record their  
vocalizations and take odor samples by rubbing 
pieces of cotton on their skin. One thing is certain, 
until Charpentier and her team find the answers  
they are looking for, Lékédi Park will be the  
destination of many more expeditions.
01.  Centre d’écologie fonctionnelle et évolutive (CNRS / UM2 / UM1 /

Université Paul-Valéry / Montpellier Sup Agro / EPHE / Cirad / IRD / Inra). 

11 12 Sylvère Mboumba, the 
research station’s manager, analyzes 
fecal samples to detect gastro-
intestinal parasites and measure the 
stress hormone cortisol.

13 Mandrill blood samples are also 
tested for parasites.

14 Bakoumba, a few kilometers from 
Lékédi Park, serves as a base camp 
for the researchers. 

15 From their observations, the 
researchers can now identify 75 
individuals with the naked eye. 
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12 13
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A photo report and  
the documentary 

Bakoumba, Forest of Mandrills, 
can be viewed on the online 

version of the magazine: 
> www.cnrs.fr/cnrsmagazine
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BY  ARBY GHARIBIAN

T
he International Year of Family 
Farming (IYFF), due to be cele-
brated throughout 2014,  is a UN 

initiative emphasizing the central role 
played by family farms in addressing ag-
ricultural and developmental challenges. 
They are defined as farms relying heavily 
on family members for labor. While some 
predict their disappearance, family hold-
ings remain the world’s largest producer 
of foodstuffs—and employer, creating 
jobs for 1.3 billion people, or 40% of the 
world’s working population. 

“Three main objectives make the UN 
initiative welcome, namely changing 
public perception of family farms,  
conducting research on them, and advo-
cating suitable public policies at the  
national level,” explains Jean-Michel 
Sourisseau,1 coordinator of the IYFF  
for the French agricultural research for  
development center (Cirad).  

Although 72% of family farms cover 
less than one hectare, they are important 
drivers for innovative technology and 
practices. One of the objectives of the  
UN initiative is to help study and dis-
seminate such technology. For instance, 
family farmers in semi-arid regions of 
Madagascar and Zimbabwe have  
teamed up with French researchers over 
the past 10 years to enhance soil produc-
tivity through aggradation-conservation 
agriculture. Their counterparts in south-
ern Cameroon established a rotating 
system of fallow and cultivated plots  
to allow for afforestation and soil regen-
eration. French researchers are now 
studying the intricate patterns behind 
these rotations in order to reproduce the 
system elsewhere.

Family farming could also benefit 
from technological assistance, resources, 

and better-adapted national agricultural 
policies to offset the short-term costs of 
implementing technological changes. 

France is a fervent advocate of family 
farming within the EU and the G20. For 
example, access to markets is crucial for 
the stability and growth of family farms, 
both in France and abroad. Yet distances 
and complex logistics can make this dif-
ficult. French researchers have helped 
farmers’ associations across the globe—

including, since 2007, Peruvian cotton 
farmers and Egyptian milk producers—
carry out detailed studies on the  
necessary infrastructure for setting up  
cooperatives to assist family farms with 
harvesting and transport. 

The Montpellier region (southern 
France) is home to many research teams 
and organizations that specialize in this 
field, and is now working hand in hand 
with global actors such as the FAO2 and 
the IFAD.3 Together, they hope to make 
fair and sustainable agriculture a reality.
01.  ART-Dev: Acteurs, ressources et territoires dans le 

développement (Université Montpellier I and III / 
CNRS / Cirad). 

02.  Food and Agriculture Organization of the United Nations. 
03. International Fund for Agricultural Development.

CONTACT INFORMATION:
ART-Dev, Montpellier. 
 Jean-Michel Sourisseau  
>  jean-michel.sourisseau@cirad.fr

Society  Family farms, celebrated by the UN in 2014, are not only a major 
employer, but they are also at the forefront of technological innovation in agriculture.

The International Year of

Family Farming

JEAN-MICHEL SOURISSEAU

 Senior Researcher at the Cirad, 
Sourisseau studies the 
development and sustainability 
aspects of rural planning and 
policy. He coordinated the 

Cirad’s research and 
publications for  the  
UN 2014 IYFF.

Family farming is ubiquitous on all continents. Pictured here, families from Morondava (Madagascar) (01),   
Nkolondom (Cameroon) (02), Northeastern Brazil (03), and Hai Duong (Vietnam) (04).

 FURTHER READING: 
Jean-Michel 

Sourisseau (ed.), 
Family Farming 

and the Worlds of 
Tomorrow

(Springer Editions, 
forthcoming 2014). 
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BY EDDY DELCHER

W
ith €75.5 billion, Germany was Europe’s largest 
R&D spender in 2011. Industry funded and  
carried out nearly two-thirds of the country’s  
research, while the government (the federal  

parliament and states—Länder—acting independently) and  
private donors provided the remainder.

The automotive sector, which receives one third of industry’s 
€51.3 billion annual research budget, employs a quarter of all 
industrial researchers and directly or indirectly provides one 
out of seven of the country’s jobs. Other important research 
areas include the pharmaceutical and medical industries (15% 
of the budget supplied by industry), and the mechanical (13%) 
and electrical engineering (9%) sectors. 
Industry has close ties with a number of 
partially publicly-funded organizations. 
Among these, the global network of 
Fraunhofer-Gesellschaft, the largest ap-
plied research organization in Europe, 
conducts research for both public and 
private companies. Other examples in-
clude the German Federation of 
Industrial Research Associations (AiF1) 
or the Helmholtz Association. The AiF is 
a network of 100 research bodies with 
50,000 affiliated small and medium 
companies that was allocated public 
funding to the tune of €485 million in 
2012. The country’s largest scientific or-
ganization, the Helmholtz Association 
focuses on six core areas of research in-
cluding aeronautics, the structure of 
matter, and health. It had 2000 collabora-
tive projects and 1400 license agreements 
with industry in 2012.

The public share of R&D funding is 
mostly provided by government, via 
federal or state-run institutions. While 
the federal parliament and the Länder 
(German federal states) act independently 
with regard to funding, they combine 

their efforts into joint initiatives and  
collaborations. Federal ministries  
finance 40 R&D institutions, such as the 
Robert Koch Institute in Berlin,  
dedicated to disease control and preven-
tion, or the Federal Institute for  
Materials Research and Testing, which 
sets statutory regulations on safety  
standards. Finally, the Länder act as  
a funding body for 130 primarily  
state-funded institutions, covering  
a wide range of research areas, from  
engineering to the humanities and  
natural sciences. 

The signing of the Elysée Treaty in 
1963 was a milestone in the long and 
fruitful history of Franco-German re-
search collaboration. The CNRS has 
played an important role in this relation-
ship since 1971, when it signed an agree-
ment with the German Research 
Foundation. About half of all Franco-
German scientific publications today 
come from CNRS-affiliated units. In 
2011, more than 6100 papers—with a 
strong emphasis on physics and sciences 
of the universe—were co-authored by the 
two countries. Several agreements were 
finalized and/or renewed in the early 
2000s, including one with the Max 
Planck Gesellschaft (MPG), which com-
prises 80 institutes, and others with the 
Leibniz Gemeinschaft and the Helmholtz 
Association, geared towards fundamen-
tal research in all fields of knowledge. 
Another agreement was signed in 2013 
between the CNRS, the Lindau Nobel 

Germany  Today France’s second research 
partner, Germany is also Europe’s largest spender 
on research and development.

Europe’s Research

Powerhouse
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Laureate Meetings Council, and the 
Lindau Nobel prizewinners Foundation 
to enable young researchers from French 
units to attend the yearly event. Germany 
today is the preferred destination for 
CNRS researchers, with 6204 visits in 
2012, accounting for 11% of all CNRS 
foreign missions.

A host of joint ventures also illustrate 
the links between Germany and the 
CNRS. Outstanding collaborations with 
the MPG include the European Labora-
tory for Frequency Comb Spectroscopy, 
created in 2009, which developed a record-
breaking spectrometer for ultrasensitive 
gas spectroscopy. Another example is the 
Grenoble-based IRAM,2 the international 
research institute for radio astronomy, 
created in 1979 and regarded as the world 
leader in the field. 

Two newly-launched LIAs with the 
Leibniz Institutes, focused respectively 
on catalysis for sustainable chemistry, 
and on microbiology and immunobiolo-
gy, testify to the continuing collaborative 
effort between French and German  
laboratories. Another product of this  
bilateral cooperation, the CNRS-German 
Research Centre for Geosciences (GFZ) 
Plate Boundary Observatory in Chile, 
created in early 2013, aims to make better 
use of IPOC3 data, as well as facilitate 
student and researcher exchanges. 

Social sciences are another important 
research area between the two countries, 
celebrated with the inauguration of the 
Berlin-based Marc Bloch Centre in 1994. 
Closely linked to universities, it is dedi-
cated to all fields of social sciences, in-
cluding history, geography, political sci-
ence, and sociology. Sponsored by the 
French Ministry of Foreign Affairs, the 
French and German Ministries for 
Higher Education and Research, and the 
CNRS, one of its priorities is training and 
education. It acts as a hub between uni-
versities, institutions, and researchers. 

These joint efforts in terms of research 
and financial support bear witness to the 
two countries’ long history of scientific 
collaboration. In light of the many ongo-
ing and future projects, this friendship is 
still going strong.

01.  Arbeitsgemeinschaft industrieller 
Forschungsvereinigungen.

02. Institut de radioastronomie millimétrique.
03. Integrated Plate Boundary Observatory Chile.

BREAKING DOWN LANGUAGE BARRIERS

Launched in 2008, the International Joint Unit IMMI 
(Institute for Multilingual & Multimedia Information),  
which specializes in the development of language 
technologies, is one of the flagship structuring initiatives  
of Franco-German collaboration. 
Associating the France-based LIMSI1 to the Technical 
University of Aachen and the Karlsruhe Institute of 
Technology in Germany, the IMMI specializes in multilingual 
and multimedia document processing. Renewed in 2012,  
its mission is to develop world-class language technologies 
that enable the automatic processing of multilingual  
data and break down the language barrier associated  
with globalization. 
With a staff of 170 people, the IMMI is regarded as the 
world’s largest research task force on language 
technologies. It was created around a five-year French 
program called Quaero, involving more than 30 partners, 
with a budget of nearly €200 million. This program led to the 
creation of innovative applications, like the Voxalead News 
Service, a speech-to-text technology that automatically 
indexes audio data in nine languages—making keyword-
based search possible for speeches and videos.
The IMMI is now looking to follow up on the Quaero 
program, which ended in 2013, and will hopefully lead to the 
establishment of a European research area in the field of 
language science and technology. 

01.  Laboratoire d'informatique pour la mécanique et les sciences de 
l'ingénieur (CNRS / UPMC / Université Paris-Sud). 

CONTACT INFORMATION: 
DERCI, Paris. 
Anne-Marie Brass 
  >  anne-marie.brass@cnrs-dir.fr

01 The Plateau de 
Bure (France) 
interferometer is the 
most sensitive 
observation 
instrument at 
millimeter 
wavelengths.
02 63rd Lindau Nobel 
Laureate Meeting. 
Science Breakfast 
with Serge Haroche 
and David Wineland.

03 Installation of a 
creepmeter at the 
Plate Boundary 
Observatory Chile, 
which measures 
tectonic motions  
to a hundredth of  
a millimeter along  
a fault zone.
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A Focus on 
South American Climate

Climate  A Franco-Argentinian joint unit focused on climate research in  
and around South America was recently renewed for another four years.

BY  EDDY DELCHER

L
aunched in 2010, the Buenos Aires-based interna-
tional joint unit (UMI) IFAECI,1 dedicated to climate 
research in the Southern Hemisphere, has just been  
renewed for four years. It associates CNRS with the  

National Council of Scientific and Technology Research of 
Argentina (CONICET), and the University of Buenos Aires 
(UBA). “We had already been collaborating for 20 years, so the 
creation of this UMI was a logical next step,” says Carolina Vera, 
who heads the joint unit. 

This UMI has a wide spectrum of research areas including 
physical atmospheric processes, ocean and atmosphere observa-
tion, and mathematical modeling. It aims to better understand, 
simulate, and predict climate variability and change in South 
America and its surrounding oceans. “One of our main objectives 
is to improve the prediction of severe weather events, which can 
cause heavy storms within minutes and threaten the region’s socio-
economic activities,” she explains. “There is also a strong focus on 
the Southern Atlantic ocean. We are looking at its biogeochemical 
processes and currents, as well as their effect on living organisms 
like phytoplankton, or even on fisheries,” she adds.

In only four years of existence, the UMI has published more 
than 250 articles and has led 97 internationally-funded projects. 
It has been home to 47 permanent researchers and 76 PhD 
students. France is well represented on site: in addition to a 
permanent CNRS researcher and a postdoc, the UMI has  
collaborated with 24 French researchers and welcomed 19  
short-term visitors since its creation. Furthermore, two PhD 

candidates and two French MA graduates 
completed their theses at the IFAECI.

Key studies at the UMI include the 
first measurements of suspended and 
bottom sediments in the Rio de la Plata 

estuary, using the Laser Particle Size 
Analyzer. This enabled researchers to 
map the sediments’ distribution and 
elucidate the mechanisms that govern 
their movement. Another project looked 
at how changes in land use affect the 
South American climate, and determined 
that land surface properties could  
regulate it at the regional level.

“In the next four years, we aim to 
expand the social dimension of our re-
search and help develop strategies to 
lessen the impact of climate change on 
human populations,” explains Vera. “We 
will also try to promote a more sustain-
able use of natural resources,” she adds. 

“Another cross-cutting measure will 
be to better exploit the results of remote-
sensing technology, as at the moment, 
very little of the data collected by satellites 
is used. This in turn should help us keep 
a close watch on a number of phenomena 
such as changes in the vegetation, the 
ocean, or the weather systems,” she 
concludes. 

01.  Institut franco-argentin d'études sur le climat et 
ses impacts.

CONTACT INFORMATION: 
IFAECI, Buenos Aires. 
 Carolina Vera 
 >  carolina@cima.fcen.uba.ar

01 IFAECI researchers 
study the deep 
convection systems 
associated to 
extreme rainfall  
to understand  
their origin.

02 Dust transport 
over Rio Gallegos. 
Wind fields move 
from West (left, 
Patagonia) to East 
(right, Atlantic 
Ocean). 
03 Glacier evolution 
in the Andes is 
closely monitored to 
measure the impact 
of climate change.
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Mathematics  The discipline eagerly awaits the upcoming International  
Congress of Mathematicians, held this year in South Korea.

CONTACT INFORMATION: 
AGM, Cergy-Pontoise. 
 Frank Merle 
 >  merle@ihes.fr

LMO, Orsay. 
 Jean-François Le Gall 
 >  jean-francois.legall@math.u-psud.fr

LJLL, Paris. 
 Benoit Perthame 
 >  benoit.perthame@ljll.math.upmc.fr

BY  CHARLINE ZEITOUN

F
rench mathematicians Jean-François Le Gall, 
Frank Merle, and Benoît Perthame  have been 
singled out to deliver three of the 21 prestigious 

plenary lectures at the upcoming International 
Congress of Mathematicians (ICM), to be held in 
Seoul (South Korea) on August 13-21. France will 
therefore feature prominently at the ICM, a headline 
event bringing together thousands of researchers. 
Furthermore, nearly a fifth of the speakers selected 
for the thematic sessions are drawn from the French 
school of mathematics and from the CNRS in par-

ticular. The French delegation of 38 lecturers (3 ple-
nary and 35 for the thematic sessions) is the largest 
after the US, bearing witness to the vitality of the 
country’s research in this discipline. As for the future 
laureates of the Fields Medals, considered to be the 
Nobel Prize of mathematics and traditionally 
awarded on the first day of the congress, there has 
been no leak. Only mathematicians under the age of 
40, regardless of whether they take the floor at the 
ICM, are eligible. Two to four medals are handed out 
at each edition of the congress, which is held every 
four years. France was honored in 2010 when Cédric 
Villani and Ngô Báo Châu received the accolade.

 JEAN-FRANÇOIS LE GALL  AGE 54  
A probabilist with a keen interest in 
Brownian motion (known for describing 
the erratic movement of a particle in a 
fluid), Le Gall is a professor at the LMO.1 
Winner of the Loève Prize in 1997 and 
CNRS Silver Medalist in 2009, he is “very 
pleased to be given the opportunity to 
explain his research to such a large 
audience at the ICM.” As for the Fields 
Medal, he is optimistic: “Statistics are in 
favor of my fellow citizens,” he points 
out. “Six French researchers have been 
rewarded in the past five editions.” 

01.  Laboratoire de mathématiques d’Orsay (CNRS / 
Université Paris-Sud). 

 FRANK MERLE  AGE 51 
A specialist in partial differential 
equations, Merle is known for his highly 
influential work on the resolution of 
problems related to wave equations in 
physics. A professor at the AGM1 
laboratory and the Institut des Hautes 
Études Scientifiques, he was awarded 
the CNRS Silver Medal and the Bôcher 
Memorial Prize of the American 
Mathematical Society in 2005. “Very 
honored” to have been chosen for a 
plenary lecture, he is thrilled to be able 
to “address the entire community of 
mathematicians,” and not just the 
specialists in his field, “which is a form 
of scientific popularization in itself.”

01.  Laboratoire analyse, géométrie, modélisation 
(CNRS / Université de Cergy-Pontoise). 

 BENOÎT PERTHAME  AGE 54 
Specialized in applied mathematics, Perthame focuses 
on methods for use in biology, for example to model 
Darwinian evolution or the development of tumors 
and their treatment. Director of the LJLL1 and a 
professor at the UPMC,2 Perthame received the CNRS 
Silver Medal in 1994 and the Giovanni Sacchi-Landriani 
Prize in 1997. “Giving a plenary lecture at the ICM is an 
international recognition in itself, and a strong support 
to our ongoing research,” he comments.  

01.  Laboratoire Jacques-Louis-Lions (CNRS / UPMC / Université 
Paris-Diderot).

02. Université Pierre et Marie Curie. 

French Math Out in Force in Seoul
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A Middle-East Observatory 

in Beirut

Lebanon  A local institute acts as a study and research hub in all fields relating to 
the ancient and modern civilizations of the Near East. 

BY  VAHÉ TER MINASSIAN

“
Do you see the earring?” 
asks archaeologist Julien 
Chanteau,  as he points to a 

tiny bronze ring on the side of the skull of 
a partially excavated child’s skeleton. 
Dating from the sixth to fourth century 
BC, the tomb is the twentieth discovered 
by a team from the Ifpo (Institut  
français du Proche-Orient) at a “rescue 
excavation” site in the center of Beirut 
(Lebanon). Initiated at the request of  
the country’s Ministry of Culture’s 
Directorate General of Antiquities 
(DGA), the site, which is soon due to  
host a twenty-story high-rise, is in the 
middle of an area of necropolises dating 
from the Phoenician, Hellenistic and 
Roman periods. The archaeologists must 
therefore move fast to recover all  
historical remains before the property 
developers’ bulldozers move in. 

The primary role of the Ifpo is to 
carry out research in Middle Eastern 
countries in collaboration with local 
universities and academic institutions,  
as well as help researchers who wish  
to work there. Based in Beirut, the  
Ifpo is one of the 27 French research in-
stitutes abroad (UMIFRE)1 jointly man-
aged by the CNRS and the French 
Ministry of Foreign Affairs, and “one  
of the most exciting to run,” adds its  
director, Eberhard Kienle. Located  
on the grounds of the French Embassy  
in Beirut’s Damascus Street, the Ifpo  
has branches in prestigious locations, including one in  
Amman (Jordan) and, since 2012, another two in Erbil 
(Autonomous Region of Kurdistan, Iraq) and East Jerusalem 
(covering the Palestinian Territories). In its Syrian premises  
of Aleppo and Damascus (which houses a remarkable  
and world-renowned library), the institute’s activities  
were temporarily suspended when the Syrian conflict  
broke out in 2011. 

Dedicated to research in the humani-
ties and social sciences, the Ifpo also has 
its own publishing house, “Presses de 
l’Ifpo,” with 600 titles already available 
(catalog and online), as well as a multime-
dia library in Beirut. The Ifpo was created 
in 2003 from the merger of three main 
institutes present in the Middle East: the 
Institut français d’études arabes de 

01 A terracotta 
sarcophagus in its 
loculus discovered 
during rescue 
excavations in  
Beirut (July 2011). 
02 The Jerash mission 
in Jordan oversees 
the restauration of a 
temple dedicated to 
Zeus.  
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And more news...

Damas (IFEAD, founded in 1922), the Institut français 
d’archéologie du Proche-Orient (IFAPO, created in 1946), 
and the Centre d’études et de recherches sur le Moyen-Orient 
contemporain (CERMOC, established in 1977). “It combines 
three assets: historical depth, interdisciplinarity, and the 
ability to undertake comparative studies,” says Kienle.

The Institute also comprises three scientific departments. 
Directed by Frédéric Alpi, the Department of Archaeology 
and History of Antiquity is renowned worldwide for the 
quality of its studies on the Ancient and Classical Orient. 
Although the Syrian conflict interrupted excavations at the 
Mesopotamian cities of Ugarit and Mari, the scientists—who 
were able to safeguard their equipment and findings—are 
pursuing their work through various collaborations. These 
include campaigns in Petra and Jerash, in Jordan, and Tyr, 
Tell Arqa, and Beirut in Lebanon. The researchers are also 
due to launch an operation in Palestine at the Tomb of the 
Kings of Adiabene, a dynasty of sovereigns who, in some 
cases such as that of Queen Helena, are thought to have 
converted to Judaism in the second century.

The Department of Arabic, Medieval and Modern 
Studies, headed by Bruno Paoli, actively conducts research 
on Arabic literature and history and thus on “social stratifica-
tion and divisions in towns in the Middle Ages.” Its projects 
include a wide-scale excavation program at the site of the 16th 
century Doubieh fortress in Lebanon, in partnership with the 
Lebanese DGA. 

Lastly, the Department of Contemporary Studies, whose 
activities are steadily growing, is the descendant of the 
CERMOC. The latter was home to CNRS researcher Michel 
Seurat, who was taken hostage in Beirut in 1985 and died in 
tragic circumstances, as commemorated by a plaque placed 
on the façade of the building. The Department continues to 
study the transformation of Middle Eastern societies from a 
political mobilization perspective, explains director Myriam 
Catusse, although its scope has considerably widened. It now 
largely focuses on working environments, consumption pat-
terns, property and informal housing in the region’s large 
cities, while also looking at broader issues related to political 
science, economics, and geopolitics. For instance, since 
September 2013, the Ifpo has been involved in an important 
program called “When Authoritarianism Fails in the Arab 
World” (WAFAW), headed by its former director, François 
Burgat. Supported by the European Research Council, its goal 
is to study the new political line-up that has emerged in the 
region in the wake of the Arab revolutions. Understanding 
the past, however distant, to explain today’s events is precisely 
one of the Ifpo’s key missions. 

01.  Unités mixtes des Instituts français de recherche à l’étranger.

CONTACT INFORMATION: 
Ifpo, Beirut. 
 Isabelle Mermet-Guyennet   
 >  i.mermet@ifporient.org

australia i

New Exchange Program
w� A memorandum of understanding (MoU) was 
signed on March 19 between the CNRS and the 
University of Melbourne (Australia). It includes the 
creation of a visitor researcher program that will fund 
three projects annually over a four-year period. One 
of these will be allocated $AUD 10,000 (€6500), while 
the other two will receive $AUD 5000 (€3500) each.  
A call for proposals has already been launched ending 
on April 30, 2014. This initiative is expected to enable 
researchers from both organizations to identify, 
initiate, and/or develop collaborative research 
activities. 

chile i

Joint Research on 
Marine Algae

W� The French-Chilean 
International Joint Unit (UMI) 
EBEA —for Evolutionary Biology 
and Ecology of Algae—was 
launched on March 17, 2014.  
Its purpose is to document the 
biodiversity of marine algae and 
understand the ecological  
and evolutionary constraints  
on their adaptation. Associating 
the CNRS and the French UPMC1 
with two Chilean universities,2  
it will be based at the Roscoff 
biological station in Brittany 
(France) with a mirror site in 
each Chilean partner university. 

The EBEA will focus on three main algae-related 
research areas: evolution of sexual reproduction  
and its consequences; ecological and evolutionary 
aspects of speciation and adaptation; and domestication, 
genetic resource management, and environmental  
impact in relation to human activity.

The third structured cooperation of this type between 
France and Chile, the EBEA is based on strong scientific 
collaborations dating back to 1997. It will have a 
permanent staff of ten, comprising six PhD students  
and four postdoctoral fellows. The UMI will also involve 
researchers visiting and holding classes in marine  
biology and biodiversity at all participating universities.

01. Université Pierre et Marie Curie.
02.  Pontifical Catholic University of Chile (PUCCh) and the Southern University 

of Chile (UACh).
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q Scientists study 
Laminaria seaweed 
off the coast of 
Brittany (France).
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�Founded in 1939 by governmental 
decree, the CNRS is the largest 
fundamental research organization 
in Europe. 

The CNRS is involved in all scientific 
fields through ten specialized institutes 
dedicated to: 
q Life sciences
q Physics
q Nuclear and Particle Physics
q Chemistry 
q Mathematics 
q Information technologies
q Earth sciences and Astronomy
q Humanities and Social sciences
q  Environmental sciences and 

Sustainable development
q Engineering

CNRS research units are either fully funded  
and managed by the CNRS, or run in partnership 
with universities, other research organizations,  
or industry. They are spread across France, and 
employ a large number of permanent researchers, 
engineers, technicians, and administrative staff. 

The CNRS annual budget represents one-
quarter of French public spending on civilian 
research. This budget is co-funded by the public 
sector and by the CNRS, whose revenue streams 
include EU research contracts and royalties on 
patents, licenses, and services provided. The CNRS’s 
2014 budget is €3.27 billion.  

The CNRS employs some 34,000 staff, including 
11,400 researchers and 14,200 engineers and 
technicians. About 93% of its 1200 research  
units  are joint laboratories with universities  
and industry.

�DERCI, an office dedicated to 
European and international 
collaborations.

The CNRS carries out research 
activities throughout the world, in 
collaboration with local partners, thus 
pursuing an active international policy.

The European Research and 
International Cooperation Department 
(Direction Europe de la recherche et 
coopération internationale (DERCI)) 
coordinates and implements CNRS 
policies in Europe and worldwide,  
and maintains direct relations with its 
institutional partners abroad.

To carry out its mission, the DERCI 
relies on a network of 11 representative 
offices abroad, as well as on science and 
technology offices in French embassies 
around the world.

CONTACT INFORMATION: 
> derci@cnrs-dir.fr

WEBSITE: 
> www.cnrs.fr/derci
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KEY FIGURES

THE CNRS SUPPORTS SCIENTIFIC 

COLLABORATIVE STRUCTURED PROJECTS 

ACROSS THE WORLD

     293   International Programs for 
Scientific Cooperation (PICS)

     158   International Associated 
Laboratories (LIA)

    105   International Research 
Networks (GDRI)

       31    International Joint Units 
(UMI)
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Confocal Art
BY  ISABELLE TRATNER

w�These colorful shapes would not look 
out of place on the wall of a modern  
art museum.  Yet they are actually  
fluorescence-labeled fission yeasts 
(Schizosaccharomyces pombe) observed 
under a confocal microscope. The red and 
green labels respectively reveal the  
cell membrane, and the tubulin microfila-
ments with the nucleus. 

Researchers from the IJM1 in Paris used 
this model system to study the evolution 
of cell morphology, and more precisely 
how the round spores of the yeast develop 
into a rod-shaped polar cell. They showed 
that this process is due to a complex bal-
ance between spore growth, mechanical 
constraints on the cell wall, and the move-
ments of a patch of polarity proteins that 
will direct growth in a specific direction 
once symmetry is broken.2

Because cell morphology and polarity 
are essential parameters in the develop-
ment and growth of any living cells  
that build up organisms, this research  
may help elucidate similar processes in 
higher eukaryotes, as well as diseases 
where cell morphology is modified, like 
drepanocytosis or metastatic cancer. 

01.  Institut Jacques Monod (CNRS / Université Denis 
Diderot / Inserm).

02. D. Bonazzi et al., Developmental Cell, 2014. 28: 534–6.

CONTACT INFORMATION: 
IJM, Paris.  
 Daria Bonazzi 
 >  bonazzi.daria@ijm.univ-paris-diderot.fr
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