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Annual Report 2011- A word from the President

The year 1911 was an exceptional year: the first 
Solvay Conference on Physics in Brussels inau-
gurated a new dynamic of scientific discoveries 
in fundamental physics enabling  the technologi-
cal achievements that surrounds us in our daily 
lives.

One hundred years later, we celebrated this 
event, true to its spirit of scientific excellence, 
by setting the ambitious goal of studying the 
latest findings related to the theory of Quantum 
Mechanics, which was born out of these early 
Solvay conferences. Thus the 25th Conference 
brought together 70 outstanding specialists 
from such diverse areas as quantum comput-
ing, condensed matter, quantum systems, par-
ticle physics, quantum gravity and string theory. 
I can attest to the intense and fruitful discus-
sions that took place!
 
We also celebrated the event by holding an 
academic session focused on the importance 
of fundamental research. We are proud to have 
been able to gather outstanding speakers from 
a variety of backgrounds, to discuss before an 
illustrious public the vitality of modern funda-
mental research and its impact on our world.
Other spirited events were organized for the 
pleasure of inquiring minds. This report will 
present all the centennial celebration events in 
detail.

Through this celebration, our goal of showing 
that the Solvay Institutes are alive and well has 
been accomplished.
 
We owe it in large part to the tireless work of 
our director Marc Henneaux and the Chair of 
the Scientific Committee for Physics David 
Gross. They have brought together the ingredi-
ents of this outstanding celebration.
 
I would like to thank our very dedicated team at 
the Institutes that made it possible for the vari-
ous events to run so smoothly. I would also like 
to thank our faithful and new sponsors.  Without 
their generous supports, we could not have 
organized such a high-level successful com-
memoration.
 
Lastly, as we embark on our second century, we 
will continue to bring together the most brilliant 
minds to solve the most compelling questions.

  
   Jean-Marie Solvay
   President

A word from the President 
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The legendary first Conseil de Physique Solvay 
took place in Brussels in 1911. Gathered 
around Ernest Solvay, the leading physicists 
of the time began a series of remarkable inter-
national conferences that helped give birth to 
quantum mechanics and continued to shape 
modern physics. 

Following the success of the 1911 conference, 
Ernest Solvay created the International Institute 
of Physics in 1912 with the crucial advice of 
Hendrik Lorentz. A year later, he founded the 
International Institute for Chemistry. These two 
Institutes merged in 1970 to become the “In-
ternational Institutes for Physics and Chemistry, 
founded by Ernest Solvay”, in short, “Interna-
tional Solvay Institutes”.

The mission of the International Solvay Institutes 
is to support fundamental research in physics, 
chemistry and related areas, not only through 
the periodic organization of the celebrated 
Solvay conferences, but also through chairs, 
fellowships, doctoral training, workshops and 
colloquia. Since 2005, the Institutes also run a 
program of annual lectures aimed at populariz-
ing science to the general public.

The creation of the Solvay Institutes was an idea 
even more ahead of its time than thought by its 
visionary founders, who anticipated an exis-
tence of 25 years: a century later, the Interna-
tional Solvay Institutes still play, more than ever, 
a key role in the development of science at the 
international level, with an exceptional impact 
on Belgian research activities. 

As holders of a unique legacy, the International 
Solvay Institutes celebrated in 2011 the hun-
dredth anniversary of the first Solvay conference 
on physics.  

What a spectacular celebration it was! It drew 
to Belgium many leading scientists and major 
global actors from the industrial, economical, 
political and higher education worlds, making 
Brussels the “International Capital of Physics” 
for a week.  

The centenary activities :

- the 25th Solvay Conference entitled “The   
 Theory of the Quantum World”,
- the reading of the theatre play “Copenhagen”,
- the Academic Session “Why `Curiosity-Driv  
 en’ Research?”, 
- the public event “The Future of Physics” with  
 two popular lectures and a panel discussion, 
- the exhibition “One hundred Years of Solvay  
 Conferences on Physics”.
 
were complemented by a workshop on “The 
Early Solvay Councils and the Advent of the 
Quantum Era”. All were exceptional events, en-
joying a success that went beyond what could 
have been dreamed. 

His Majesty Albert II, King of the Belgians, 
attended the Academic Session on the impor-
tance of fundamental research. The support of 
the Royal Family to the Solvay Institutes, which 
goes back to the early days of the Institutes, is 
a unique encouragement. 

There are many individuals who contributed to 
the immense success of the centenary celebra-
tions. It is impossible to thank them all here but 
they should be assured that the Solvay Insti-
tutes are extremely grateful for their priceless 
help. A special gratitude goes to David Gross, 
without whose precious support, advice and 
involvement the celebration program could  
not have been carried through. Special  
acknowledgements also go to Nancy Kawalek 
who masterly directed “Copenhagen”, and to 
Henri Eisendrath, Gaston Moens and Jean  
Wallenborn who orchestrated the exhibition  
with a contagious enthusiasm.

The centenary celebrations were also the oc-
casion to launch a 5-year Capital Raising Cam-
paign, the objective of which is to significantly 
increase the endowment of the Institutes in order 
to consolidate and expand the novel scientific 
initiatives taken in the last years. More science 
is needed than ever to successfully confront the 
challenges facing modern sociecty.   
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The International Solvay Institutes are looking 
for partners who wish to associate themselves 
with the prestige of its fundamental research in  
Physics and in Chemistry, and help promote 
the excitement of the pursuit of knowledge  
and the understanding of science among  
future generations. 

I am pleased to announce that the Solvay  
Company and the Bank BNP-Paribas Fortis 
have already significantly contributed to the 
Capital Raising Campaign. They are most  
gratefully thanked.

The centenary celebrations are reviewed in the 
present report. The report also gives a survey 
of the other activities organized or supported 
by the International Solvay Institutes during the 
year 2011. These activities pursued at the fron-
tiers of knowledge, were attended by hundreds 
of participants from all over the world. They are 
detailed in the corresponding sections of this 
volume. 

The report describes also the advances in the 
research carried by the scientists affiliated with 
the Institutes. The main area of investigation is 
the understanding of gravity, which remains the 
most mysterious force in the universe.

Two other important events in the life of the 
Institutes occurred in 2011:

- Half of the International Solvay Committee for 
Chemistry was renewed. We thank both the 
members whose term came to an end for their 
help in the scientific running of the Solvay Con-
ferences in Chemistry and the new members 
who agreed to assist us in this task.

- The financial debt, which used to be extremely 
preoccupying, has been progressively reduced 
to zero over the last eight years by following strict 
management practices, while keeping an active, 
redeployed scientific program. The debt is now 
completely cleared. The stabilization of the finan-
cial situation was a prerequisite for the credibility 
of the Centennial Capital Raising Campaign.

The 2011 activities and research would not 
have been possible without the support of the 
sponsors of the International Solvay Institutes, 
to whom I would like to express our gratitude. 
These are our traditional sponsors:

- the “Université Libre de Bruxelles” 
- the “Vrije Universiteit Brussel” 
- the Solvay Company 
- the Belgian National Lottery 
- the “Communauté Française de Belgique” 
- the “Vlaamse Regering” 
- the David & Alice Van Buuren Foundation
- the bank BNP Paribas Fortis
- Belgacom
- the Hôtel Métropole

as well as the sponsors who provided special 
support for the 2011 celebrations:

- the Brussels-Capital Region 
- the “Région Wallonne”
-  the Chancellery of the Prime Minister
- the Belgian Science Policy 
- the FWO
- the FNRS 
- the Belgian Academies
- the Max-Planck Society 
- BASF 
- Umicore 
- Bekaert 

Last but not least, I wish to once again extend 
our warmest thanks to the Solvay family who 
has, since 1911, unfailingly supported the  
activities of the Institutes. 

The extraordinary dedication and efficiency  
of the entire staff working at the Institutes is 
again gratefully acknowledged. I also thank our 
treasurer, Professor Bingen, for his assistance  
in managing the finances.

 

    Marc Henneaux
    Director
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Mr. Jean-Marie Solvay President 

Professor Franz Bingen Vice-president and Treasurer
Emeritus - Professor VUB

Professor Lode Wyns Secretary 
Vice-Rector for Research VUB

Mr. Philippe Busquin
Minister of State

Members of the Board of Directors
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Professor Eric De Keuleneer
Solvay Brussels School of Economics

Mr. Bernard de Laguiche
Chief Financial Officer Solvay S.A.

Mr. Alain Delchambre
President of the Administrative Board of the ULB

Baron Daniel Janssen 
Honorary Chairman of the Board of Directors of Solvay S.A.

Mr. Eddy Van Gelder
President of the Administrative Board of the VUB
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Board of Directors

Honorary Members

Baron André Jaumotte Honorary Director 
Honorary Rector and Honorary President ULB      

Mr. Jean-Marie Piret 
Emeritus Attorney General of the Supreme Court of Appeal
and Honorary Principal Private Secretary to the King

Professor Jean-Louis Vanherweghem 
Former President of the Administrative Board of the ULB

Professor Irina Veretennicoff 
Professor VUB

Guests

Professor Marc Henneaux Director 
Professor ULB

Professor Alexander Sevrin Deputy Director
Professor VUB  Scientific Secretary of the Committee for Physics

Professor Franklin Lambert 
Professor VUB 

Professor Anne De Wit Scientific Secretary of the 
Professor ULB  Committee for Chemistry

Professor Hervé Hasquin
Permanent Secretary of the Royal Academy of Sciences, Letters and Fine Arts of Belgium 

Professor Géry van Outryve d’Ydewalle 
Permanent Secretary of the Royal Flemish Academy of Belgium for Sciences and the  Arts
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Management and Staff 

Director Professor Marc Henneaux (ULB)

Deputy Director Professor Alexander Sevrin (VUB)

Assistants to the Director Professor Anne De Wit (ULB)
 Professor Glenn Barnich (ULB)
 Professor Ben Craps (VUB)

Office Manager Ms Dominique Bogaerts  
Project Coordinator Ms Isabelle Juif 
Project Coordinator Ms Isabelle van Geet

Accounting Officer Ms Chantal Verrier
 

Postal address: International Solvay Institutes, Campus Plaine ULB / CP 231, Bd du Triomphe, 
B-1050 Brussels, Belgium

Delivery address: International Solvay Institutes, Campus Plaine ULB / Access 2, Bd de la Plaine, 
Building NO, 5th Floor, Office 2N5 105A, B-1050 Brussels, Belgium 

Tel: + 32 2 650 54 23 (Ms Juif/Ms Van Geet) or + 32 2 650 55 42 (Ms Bogaerts) 
Fax: + 32 2 650 50 28

Emails: dominique.bogaerts@ulb.ac.be, isabelle.vangeet@solvayinstitutes.be 
Website: http://www.solvayinstitutes.be
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Scientific Committee for Physics
Members are appointed for a 6-year period term, renewable once.

Chair Professor David GROSS, Nobel Prize 2004, Kavli 
 Institute for Theoretical Physics, Santa Barbara, USA

Members Professor Roger BLANDFORD, Stanford University,  
 USA (1 June 2010 – 31 May 2016, first term)
 
 Professor Steven CHU, Nobel Prize 1997, Stanford 
 University, USA (1 January 2008 – 31 December 2013, first term)

 Professor Robbert DIJKGRAAF, Instituut voor Theoretische Fysica,  
 Universeit van Amsterdam, the Netherlands 
 (1 June 2010 – 31 May 2016, first term)

 Professor Bert HALPERIN, Harvard University/Dept of Physics,  
 Cambridge, USA (1 June 2010 – 31 May 2016, first term)

 Professor Gerard ’t HOOFT, Nobel Prize 1999, 
 Spinoza Instituut, Utrecht, the Netherlands 
 (1 July 2010 – 30 June 2016, second term)

 Professor Giorgio PARISI, Università La Sapienza, 
 Roma, Italy (1 January 2008 – 31 December 2013, first term) 

 Professor Pierre RAMOND, University of Florida, 
 Gainesville, USA (1 July 2010 – 30 June 2016, second term)
  
 Professor Klaus VON KLITZING, Nobel Prize 1985,  
 Max-Planck-Institut, Stuttgart, Germany 
 (1 July 2010 – 30 June 2016, second term)

 Professor Peter ZOLLER, Institut für Theoretische Physik,  
 Universität Innsbruck, Austria (1 June 2010 – 31 May 2016, first term)

Scientific Secretary  Professor Alexander SEVRIN, Vrije Universiteit Brussel, Belgium
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Scientific Committee for Chemistry 
Members are appointed for a 6-year period term, renewable once.

Chair Professor Dr. Kurt WÜTHRICH, Nobel Prize 2002 
 Institut für Molekularbiologie und Biophysik, Zurich, Switzerland

Members Professor Graham FLEMING, University of Berkeley, USA 
 (1 June 2011 – 31 May 2017, second term)

 Professor Robert H. GRUBBS, CALTECH,
 Pasadena, USA (1 June 2011 – 31 May 2017, first term)

 Professor Roger KORNBERG, Nobel Prize 2006. Stanford University,  
 USA (1 January 2010 – 31 December 2016, first term)

 Professor Harold W. KROTO, Nobel Prize 1996, University of Sussex,  
 Brighton, UK (1 June 2011 – 31 May 2017, second term)

 Professor Henk N.W. LEKKERKERKER, Utrecht Universiteit,  
 the Netherlands (1 June 2011 – 31 May 2017, second term)
      
 Professor K.C. NICOLAOU, University of California, 
 San Diego, USA (1 June 2011 – 31 May 2017, second term)
 
 Professor JoAnne STUBBE, MIT, Cambridge, USA
 (1 June 2011 – 31 May 2017, first term)

 Professor George M. WHITESIDES, Harvard University, Cambridge,   
 USA (1 June 2011 – 31 May 2017, first term)

 Professor Ahmed ZEWAIL, Caltech, Pasadena, USA
 (1 June 2011 – 31 May 2017, first term)
 
Scientific Secretary  Professor Anne DE WIT, Université Libre de 
 Bruxelles, Belgium
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International Advisory Committee
Members are appointed for a 6-year period term, renewable once.

Chair Professor Lars BRINK, Chalmers University of  Technology, Göteborg,  
 Sweden (1 June 2008 – 31 may 2014)

Members Professor Leticia CUGLIANDOLO, Université Paris 6, France
 (1 June 2008 – 31 may 2014)

 Professor Hermann NICOLAI, Max-Planck-Institut für Gravitationsphysik 
 (Albert-Einstein-Institut), Potsdam, Germany (1 June 2008 – 31 may 2014)

 Professor Jacques PROST, École Supérieure de Physique et Chimie  
 Industrielles (ESPCI), Paris, France (1 June 2008 – 31 may 2014)

 Professor Hirosi OOGURI, Caltech, Pasadena, USA and  
 Tokyo University, Japan (1 June 2008 – 31 may 2014)

 Professor Gunnar VON HEIJNE, Stockholm University, Sweden  
 (1 June 2008 – 31 may 2014)

Local Scientific Committee
Chair Professor Marc HENNEAUX (ULB, Brussels)

Members Professor Jean-Luc BREDAS (Georgia Institute of Technology, Atlanta) 

 Professor Ben CRAPS (VUB, Brussels)

 Professor Anne DE WIT (ULB, Brussels)

 Professor Pierre GASPARD (ULB, Brussels)

 Professor Paul GEERLINGS (VUB, Brussels)

 Professor Albert GOLDBETER (ULB, Brussels)

 Professor Alexander SEVRIN (VUB, Brussels)
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Honorary Members
Professor Anatole ABRAGAM Collège de France, Paris,  France († 8 June 2011)

Professor Fortunato Tito ARECCHI Università di Firenze and INOA, Italy

Professor Robert BROUT Université Libre de Bruxelles, Belgium († 3 May 2011)
 
Professor Claudio BUNSTER  Centro de Estudios Científicos, Valdivia, Chile

Professeur Claude COHEN-TANNOUDJI  Ecole Normale Supérieure, Paris, France
Nobel Prize 1997 

Professor Manfred EIGEN  Max-Planck Institut, Göttingen, Germany 
Nobel Prize 1967

Professor François ENGLERT Université Libre de Bruxelles, Belgium 

Professor Ludwig FADDEEV,   V.A. Steklov Mathematical Institute, St Petersburg, Russia 
 
Professor I.M. KHALATNIKOFF Landau Institute of Theoretical Physics, Moscow, Russia

Professor Jean-Marie LEHN  Collège de France, Paris, France 
Nobel Prize 1987

Professor William LIPSCOMB Harvard University, Cambridge, USA († 14 April 2011)
Nobel Prize 1976

Professor Mario J. MOLINA  Massachusetts Institute of Technology, Cambridge, USA
Nobel Prize 1995

Professor Victor P. MASLOV Moscow State University, Russia

Professor Stuart RICE University of Chicago, USA

Professor Victor A. SADOVNICHY Moscow State University, Russia

Professor Roald SAGDEEV University of Maryland, College Park, USA
 
Professor E.C.G. SUDARSHAN  University of Texas, Austin, USA

Professor Chen Ning YANG Chinese University Hong Kong & Tsinghua University,  
Nobel Prize 1957 Beijing, China
 



Annual Report 2011- General Information

General Information

22

Appraisals & Prizes
Professor Stuart RICE, Chair of the International Scientific Committee for Chemistry until 
31 May 2011, received the 2011 Wolf Prize for Chemistry for the deep creative contributions  
to the chemical sciences in the field of synthesis, properties and an understanding of organic  
materials.
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In Memoriam Robert Brout and Laurent Houart
The International Solvay Institutes regret the loss in 2011 of two of their close collaborators.

Robert Brout, Honorary Member of the International Solvay Institutes since 2004, died on May 
3, 2011.

Robert Brout made crucial contributions to the development of theoretical physics. His most 
notable achievement was the discovery, in collaboration with François Englert, of the mechanism 
of spontaneous symmetry breaking in gauge theories, a key ingredient for the unification of the 
fundamental forces and one of the deepest discoveries of 20th century physics. For this work, he 
received the J.J. Sakurai Prize of the American Physical Society in 2010, the High Energy and Par-
ticle Physics Prize of the European Physical Society in 1997 and the prestigious Wolf Prize in 2004. 

Laurent Houart, « Directeur de recherches » at the FNRS, died unexpectedly on February 24, 
2011 at the age of 43.  He was a leading scientific collaborator of the International Solvay Insti-
tutes.

His work dealt with the central problem of understanding quantum gravity, where he made key 
contributions to conformal field theory and string theory, black hole physics, duality and hidden 
symmetries of gravitational theories.  For the importance of his research, he received in 2004 the 
De Donder Prize of the Belgian Academy. 

Both had a contagious passion for scientific research.  They were warm-hearted colleagues and 
true humanists. They will be deeply missed. 
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Quantum Mechanics is one 
of the most profound intellec-
tual achievements of the 20th 
century. 

This physical theory deals with 
the fascinating and somewhat 
puzzling behaviour of Nature 
at the atomic and sub-atomic 
scales. It has deeply modified 
our traditional views on real-
ity and determinism. Driven 
by the physicists’ curiosity for 
unlocking the mysteries of the 
microscopic world, the quan-
tum revolution has also led to 
a wealth of applications going 
from electronics and lasers to 
medical imaging and atomic 
clocks. These have dramati-
cally changed our everyday 
life. 

But quantum mechanics is far 
from being a finished theory. 
The number of Nobel Prizes 
awarded for work that involves 
astonishing new quantum 
phenomena shows no sign of 
stagnation and can safely be 
predicted to continue keep-
ing that pace for the years to 
come.  

Areas of active current re-
search where many key ques-
tions remain include: foun-
dational aspects of quantum 
mechanics, quantum comput-
ing, control of quantum sys-
tems, puzzles in condensed 
matter theory, challenges in 
particle physics at the time of 
the LHC, quantum gravity and 
string theory. These hot sub-
jects at the frontiers of knowl-
edge were under focus at the 
25th Solvay Conference on 

Physics entitled “The Theory of 
the Quantum World”.  

The history of the Solvay 
Conferences is intimately con-
nected with the development 
of quantum mechanics. It was 
at the first Solvay Conference 
on Physics that the conceptual 
rupture between the old “clas-
sical” physics and the new 
theory of quanta was clearly 
realized to be inevitable. It was 
at the 5th Solvay Conference 
in 1927 that the formulation of 
quantum mechanics still used 
today was definitely estab-
lished.  Most of the subse-
quent Solvay Conferences 
dealt with quantum mechanics 
in one form or the other (to 
list some in the last fifty years: 
1961: “Quantum Field Theory”; 
1967: “Fundamental Problems 
in Elementary Particle Physics”; 
1982: “Higher Energy Phys-
ics”; 1991: “Quantum Optics”; 
2005: “The Quantum Structure 
of Space and Time”; 2008: 
“Quantum Theory of Con-
densed Matter”).

It was thus quite logical and 
natural that quantum mechan-
ics was chosen to be the cen-
tral theme of the 25th Solvay 
Conference on Physics, which 
celebrates the hundredth an-
niversary of the First Solvay 
Conference.

Among the eminent scientists 
who attended the Conference 
were Nobel laureates Murray 
Gell-Mann (Physics 1969), 
David Gross (Physics 2004), 
Alan Heeger (Chemistry 2000), 
Wolfgang Ketterle (Physics 

2001), Anthony Leggett 
(Physics 2003), William Phillips 
(Physics 1997), Gerard ’t Hooft 
(Physics 1999), Klaus von 
Klitzing (Physics 1985), Frank 
Wilczek (Physics 2004) and 
Fields medalist Edward Witten 
(1990). Distinguished physicist 
Stephen Hawking took also 
part in the Conference.

Following the tradition initi-
ated by Hendrik Lorentz one 
century ago, the conference 
consisted in a few rapporteurs’ 
talks followed by intense dis-
cussions.

The Theory of the Quantum 
World

The conference was chaired 
by Nobel Laureate David Gross 
(Physics 2004). w

25th Solvay Conference on Physics
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David Gross is the Frederick 
Gluck Professor of Theoreti-
cal Physics and Director of the 
Kavli Institute for Theoretical 
Physics at UCSB. He received 
his Ph.D. in 1966 at UC Berke-
ley and was previously Thomas 
Jones Professor of Mathemati-
cal Physics at Princeton  
University. 
He has been a central figure 
in particle physics and string 
theory. His discovery, with  
Frank Wilczek, of asymptotic 
freedom—the primary feature 
of non-Abelian gauge theo-
ries—led Gross and Wilczek 
to the formulation of Quantum 
Chromodynamics, the theory 
of the strong nuclear force. 
This completed the Standard 

Model, which details the three 
basic forces of particle phys-
ics: the electromagnetic force, 
the weak force, and the strong 
force. Gross was awarded the 
2004 Nobel Prize in Physics, 
with Politzer and Wilczek, for this 
discovery. 
He has also made seminal 
contributions to the theory of 
Superstrings, a burgeoning 
enterprise that brings gravity into 
the quantum framework.  
His awards include the Sakurai 
Prize, MacArthur Prize, Dirac 
Medal, Oscar Klein Medal, 
Harvey Prize, the EPS Particle 
Physics Prize, the Grande  
Medaille d’Or and the Nobel 
Prize in Physics in 2004. 
He holds honorary degrees from 

the US, Britain, France, Israel, 
Brazil, Belgium and China. 
His membership includes 
the US National Academy of 
Science, the American Acad-
emy of Arts and Sciences, the 
American Philosophical Society, 
and the Indian Academy of  
Science.  
Since 2006, he is the chair of 
the Solvay Scientific Committee 
for Physics.  This committee is 
in charge of the scientific orga-
nization of the Solvay Confer-
ences (choices of subjects and 
lecturers) and has always been 
led by distinguished scientists 
(Hendrik Lorentz, Paul Lan-
gevin, Lawrence Bragg etc).  
He also held the Solvay  
Centenary Chair.
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 Devoted to the historical role played by the Solvay Conferences on the  
 development of quantum physics and science in general, this special  
 session took place in the gothic room of the magnificent city hall of Brussels  
 in the presence of Sabine Laruelle, Minister for Scientific Policy and  
 Freddy Thielemans, Mayor of Brussels. 

Programme  Welcome by Freddy Thielemans, Mayor of Brussels 
 Welcome by Marc Henneaux, Director of the Solvay Institutes
 A few words from Sabine Laruelle, Minister for Scientific Policy
 A few words from Jean-Marie Solvay, President of the Solvay Institutes

Session 1  History and Reflections chaired by Marc Henneaux 

  A Century of Quantum Mechanics 
  by Professor David Gross (Santa Barbara, 2004 Physics
  Nobel Laureate)
  Conference Chair and Solvay Centenary Chair 
        
 

    

  The First Solvay Council: a sort of private conference
   by Professor John Heilbron (Berkeley)

 

  From Solvay 1961 to Solvay 2011 
  by Professor Murray Gell-Mann (Santa Fe,  
  1969 Physics Nobel Laureate)

 

 

Opening Session of the 25th 
Solvay Conference on Physics

25th Solvay Conference on Physics
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Programme
Session 2  Foundations of Quantum Mechanics and Quantum Computing
Chair Alain Aspect (Palaiseau)

Rapporteurs Anthony Leggett (Urbana Champaign), “The Structure of a World Described  
 by Quantum Mechanics” 
 John Preskill (Caltech), “Quantum Entanglement and Quantum Computing”

Session 3  Control of Quantum Systems
Chair  Peter Zoller (Innsbruck)

Rapporteurs Ignacio Cirac (Garching), “Quantum Computing and Simulation with Atoms  
 and Photons”
 Steven Girvin (Yale), “Coherent Control of Mesoscopic Solid-State Systems”

Session 4 Quantum Condensed Matter
Chair  Bertrand Halperin (Harvard)

Rapporteur Subir Sachdev (Harvard), “Quantum Phases of Matter”

Session 5  Particles and Fields
Chair Howard Georgi (Harvard)

Rapporteur Frank Wilczek (MIT), “A Long View on Particle Physics, 100 Years On”

Session 6 Quantum Gravity and String Theory
Chair  Joe Polchinski (Santa Barbara)

Rapporteurs Juan Maldacena (Princeton), “String Theory and Gravity”
 Alan Guth (MIT), “Quantum Fluctuations in Cosmology”

19 – 22 October 2011  
Hôtel Métropole

The Theory of the Quantum World
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Participants
 
Yakir Aharonov Chapman University, Orange, USA 
Boris Altshuler  Columbia University, New York, USA 
Ignatios Antoniadis  CERN, Geneva, Switzerland 
Nima Arkani-Hamed  Institute for Advanced Study, Princeton, USA 
Alain Aspect  Institut d’Optique, Palaiseau, France 
David Awschalom  University of California, Santa Barbara, USA 
Leon Balents  University of California, Santa Barbara, USA 
Niklas Beisert  Max Planck Institute for Gravitational Physics, Golm, Germany 
Michael Berry  University of Bristol, UK 
Roger Blandford  KIPAC, Stanford, USA  
Lars Brink  Chalmers University of Technology, Göteborg, Sweden
Claudio Bunster  Centro de Estudios Científicos, Santiago, Chile  
Ignacio Cirac  Max-Planck-Institut für Quantenoptik, Garching, Germany 
Sankar Das Sarma  University of Maryland, College Park, USA 
Seamus Davis  Cornell University, Ithaca, USA 
Robbert Dijkgraaf  Universiteit van Amsterdam, the Netherlands  
Savas Dimopoulos  Stanford University, USA 
Michael R. Douglas  Rutgers, Piscataway, USA 
Georgi Dvali  New York University, USA 
François Englert  Université libre de Bruxelles, Belgium
Matthew Fisher  University of California, Santa Barbara, USA 
Murray Gell-Mann  Santa Fe Institute, USA 
Howard Georgi  Harvard University, Cambridge, USA 
Gary Gibbons  Cambridge University, UK
Steven Girvin  Yale University, New Haven, USA
Gian Francesco Giudice  CERN, Geneva, Switzerland 
Michael B. Green  University of Cambridge, UK 
David Gross  University of California, Santa Barbara, USA  
Alan Guth  Massachusetts Institute of Technology, Cambridge, USA 
F. Duncan M.Haldane Princeton University, USA 
Bertrand Halperin  Harvard University, Cambridge, USA  
Jim Hartle  University of California, Santa Barbara, USA 
Stephen Hawking  University of Cambridge, UK 
Alan J. Heeger  University of California, Santa Barbara, USA
Gary Horowitz  University of California, Santa Barbara, USA)
Shamit Kachru  Stanford University, USA 
Wolfgang Ketterle  Massachusetts Institute of Technology, Cambridge, USA  
Igor Klebanov  Princeton University, USA  
Daniel Kleppner  Massachusetts Institute of Technology, Cambridge, USA
Juan Maldacena  Institute for Advanced Study, Princeton, USA)
Viatcheslav Mukhanov  Universität München, Germany 
Anthony J. Leggett  University of Illinois, Urbana, USA 
Nikita Nekrasov  Institut des Hautes Etudes Scientifiques, Bures-sur-Yvette, France 
Hermann Nicolai  Max-Planck-Institut für Gravitationsphysik, Golm, Germany 
Hirosi Ooguri  California Institute of Technology, Pasadena, USA
Giorgio Parisi  Università La Sapienza, Roma, Italy  
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Participants
 
William D. Phillips  University of Maryland, Gaithersburg, USA 
Joseph Polchinski  University of California, Santa Barbara, USA 
Alexander Polyakov  Princeton University, USA
John Preskill  California Institute of Technology, Pasadena, USA 
Eliezer Rabinovici  Hebrew University, Jerusalem, Israel 
Lisa Randall  Harvard University, Cambridge, USA 
Valery Rubakov  Institute for Nuclear Research of Russian Academy of Sciences, Moscow, Russia
Subir Sachdev Harvard University, Cambridge, USA
Nathan Seiberg  Institute for Advanced Study, Princeton, USA
Ashoke Sen  Harish-Chandra Research Institute, Allahabad, India 
Mikhail Shifman  University of Minnesota, Minneapolis, USA 
Eva Silverstein  Stanford University, USA 
Gerard ’t Hooft  Spinoza Instituut, Utrecht, the Netherlands  
Gabriele Veneziano  Collège de France, Paris, France 
Erik Verlinde  Universiteit van Amsterdam, the Netherlands  
Klaus von Klitzing  Max-Planck-Institut für Festkörperforschung, Stuttgart, Germany
Spenta Wadia  Tata Institute of Fundamental Research, Mumbai, India 
Xiao-Gong  Wen  Massachusetts Institute of Technology, Cambridge, USA 
Frank Wilczek  Massachusetts Institute of Technology, Cambridge, USA 
David J. Wineland  Physics Laboratory National Institute of Standards and Technology, Boulder, USA
Edward Witten  Institute for Advanced Study, Princeton, USA 
Anton Zeilinger  Universität Wien, Austria
Peter Zoller  Institut für Theoretische Physik, Innsbruck, Austria  
Wojciech H. Zurek  Los Alamos Natl. Lab, USA

Scientific Secretaries
R. Argurio Université libre de Bruxelles
G. Barnich  Université libre de Bruxelles
B. Craps  Vrije Universiteit Brussel 
J. Danckaert  Vrije Universiteit Brussel
T. Durt  Vrije Universiteit Brussel 
P. Gaspard  Université libre de Bruxelles
N. Goldman  Université libre de Bruxelles
S. Massar  Université libre de Bruxelles 
S. Pironio  Université libre de Bruxelles 
A. Sevrin  Vrije Universiteit Brussel
P. Spindel  Université Mons-Hainaut
J. Tempere  Universiteit Antwerpen 
P. Tinyakov  Université libre de Bruxelles
M. Tytgat  Université libre de Bruxelles

Auditors 
N. Cerf  Université libre de Bruxelles
F. Denef  K.U.Leuven
F. Ferrari  Université libre de Bruxelles
J-M. Frère  Université libre de Bruxelles 
J-M. Gérard  Université catholique de Louvain
T. Hertog  K.U.Leuven
A. Kleinschmidt  Université libre de Bruxelles
F. Maltoni  Université catholique de Louvain  
C. Van Den Broeck  Universiteit Hasselt
A. Van Proeyen  K.U.Leuven
I. Veretennicoff  Vrije Universiteit Brussel
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The “Conseils Solvay”

The International Solvay 
Conferences are a key part 
of the history and develop-
ment of science. They were 
responsible for initiating the 
first meeting between Einstein 
and Poincaré. They were highly 
instrumental in the understand-
ing of the theory of quantum 
mechanics and later, of many 
areas of modern physics rang-
ing from the infinitely small to 
the infinitely large and cover-
ing fascinating topics such as 
elementary particle physics, 
atomic physics, condensed 
matter, quantum optics, cos-
mology, black holes, string 
theory. Through the decades 
they have been associated 
with an astonishing number 
of Nobel Laureates such as 
Einstein, Lorentz, Bragg and 
more recently Gross, to cite 
only a few.

The International Scientific 
Committees for Physics and 
Chemistry have full authority to 
set the subjects, schedule and 
the choice of participants for 
each international conference 
in either physics and in chem-
istry.

Why are the International 
Solvay Conferences so 
successful?

“The famous Austrian-Dutch 
physicist Paul Ehrenfest who 
participated in the Solvay 
conferences in 1927 and 1930, 
once said that there had never 
been philosophical discus-
sions of such great depth in 
the history of mankind as at 
those conferences. The unique 

selection of participants and 
the format with intense discus-
sions after well-prepared talks, 
offered the forum for Albert 
Einstein and Niels Bohr to lead 
these discussions to depths 
never reached before. Science 
and mankind owe a tremen-
dous lot to the Solvay family 
and the Solvay Institutes who 
made these events possible. 
Now when the conferences 
will celebrate 100 years of 
successful meetings the aim, 
the format and the unique 
choices of participants are still 
the same, and we can expect 
the meetings to continue to 
penetrate ever deeper into the 
mysteries of Nature.”
 
Professor Lars Brink, Mem-
ber of the Swedish Academy 
of Sciences, Member of the 
Nobel committee, Chair of the 
Solvay visiting Committee



35

25
th
 S

ol
va

y 
Co

nf
er

en
ce

 o
n 

Ph
ys

ic
s

1911  “La théorie du rayonnement et les   
 quanta”
Chair  Hendrik Lorentz (Leyden)

1913  “La structure de la matière”
Chair  Hendrik Lorentz (Leyden)

1921  “Atomes et électrons”
Chair  Hendrik Lorentz (Leyden)

1924  “Conductibilité électrique des métaux  
 et problèmes connexes”
Chair  Hendrik Lorentz (Leyden)

1927  “Electrons et photons”
Chair  Hendrik Lorentz (Leyden)
 
1930  “Le magnétisme”
Chair  Paul Langevin (Paris)

1933  “Structure et propriétés des noyaux   
 atomiques”
Chair  Paul Langevin (Paris)

1948  “Les particules élémentaires”
Chair  Sir Lawrence Bragg (Cambridge )

1951  “L’état solide”
Chair  Sir Lawrence Bragg (Cambridge)

1954  “Les électrons dans les métaux”
Chair  Sir Lawrence Bragg ( Cambridge )

1958  “La structure et l’évolution de l’univers”
Chair  Sir Lawrence Bragg (Cambridge)

1961  “La théorie quantique des champs”
Chair  Sir Lawrence Bragg (Cambridge)

1964  “The Structure and Evolution of Galaxies”
Chair  Robert Oppenheimer (Princeton)

1967  “Fundamental Problems in Elementary  
 Particle Physics”
Chair  Christian Møller (Copenhagen)

1970  “Symmetry Properties of Nuclei”
Chair  Edoardo Amaldi (Rome)

1973  “Astrophysics and Gravitation”
Chair  Edoardo Amaldi (Rome)

1978  “Order and Fluctuations in Equilibrium  
 and Nonequilibrium Statistical  Mechanics”
Chair  Léon Van Hove (CERN)

1982  “Higher Energy Physics”
Chair  Léon Van Hove (CERN)

1987  “Surface Science”
Chair  F.W. de Wette (Austin)

1991  “Quantum Optics”
Chair  Paul Mandel (Brussels)

1998  “Dynamical Systems and Irreversibility”
 organized by Ioannis Antoniou (Brussels)

2001  “The Physics of Communication”
 organized by Ioannis Antoniou (Brussels)

2005  “The Quantum Structure of Space 
 and Time”
Chair  David Gross (Santa Barbara)

2008  “Quantum Theory of Condensed Matter”
Chair  Bertrand Halperin (Harvard)

Previous Solvay Conferences  
on Physics
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23 October 2011

Solvay Public Event
Sunday 23 October 2011 - FLAGEY - STUDIO 4  at 3:00pm

In the presence of Minister Jean-Marc Nollet and Minister Pascal Smet

SOLVAY PUBLIC LECTURES

Time and Einstein 
in the 21st Century
William  Phillips 
NIST & College Park, USA 
1997 Physics Nobel Laureate Quantum Beauty

Frank Wilczek
Massachusetts Institute of Technology, USA

2004 Physics Nobel Laureate

Dit project wordt ondersteund binnen het Actieplan Wetenschapscommunicatie, een initiatief van de Vlaamse Regering.
Avec le soutien du Ministère de la Communauté française.
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of the First Conseil
de Physique Solvay

Simultaanvertaling is voorzien naar het Nederlands   Interprétation simultanée en français 
Free entrance, but registration is requested. Registration, information and programme at  

www.solvayinstitutes.be

Talks followed by a discussion 
led by David Gross (UCSB, 2004 Physics Nobel Laureate), with the participation of 

Alain Aspect (Orsay), Gerard ‘t Hooft, (Utrecht, 1999 Nobel Physics Laureate),   
William Phillips (NIST & College Park,USA, 1997 Physics Nobel Laureate),  Subir Sachdev (Harvard), 

Frank Wilczek (MIT, 2004 Physics Nobel Laureate), Peter Zoller (Innsbruck)

The Future of Physics

Solvay Public Event



The Future of Physics
Solvay Public Event
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Following a tradition initiated a 
few years ago, the International 
Solvay Institutes organized 
their 8th annual public event 
on the day following the close 
of the 25th Solvay Conference 
on Physics, taking advantage 
of the presence in Brussels of 
many of the world’s leading 
experts in physics. The event 
took place at the Flagey build-
ing on October 23, 2011 in the 
presence of Mr. Pascal Smet, 
Flemish Minister for Education, 
Youth, Equal Opportunities 
and Brussels Affairs and Mr. 
Eric Remacle who represented 
Mr. Jean-Marc Nollet, Wal-
loon Community Minister for 
Children, Research and Public 
Service. 

Popularizing science is one of 
the important missions of the 
International Solvay Institutes.
More than 800 participants 
were captivated by the popular 
lectures delivered by Professor 
William Phillips (1997 Nobel 
Prize in Physics) on “Time and 
Einstein in the 21st Century and 
Professor Frank Wilczek (2004 
Nobel Prize in Physics) on 
“Quantum Beauty”.

The lectures were followed by 
a panel discussion with main 
theme “The Future of Physics”.  
The panel was composed of 
distinguished scientists who 
had participated in the 25th 
Solvay Conference on Physics.
The event closed with a drink 

offered to all the participants, 
the speakers and the panel 
members, which allowed the 
public to interact more closely 
with the invited scientists. 
The International Solvay In-
stitutes warmly thank the two 
speakers who accepted to de-
liver a lecture, as well as all the 
panel members who partici-
pated in the discussion.  They 
are very busy persons and the 
Institutes value very much the 
time that they gave them to 
make their 8th Public Event a 
great success. 



William D. Phillips was 
born in 1948, in Wilkes-Barre 
PA, in the USA. He received a 
bachelor of science in Physics 
from Juniata College in 1970 
and a Ph.D. from MIT in 1976.  
After two years as a Chaim 
Weizmann postdoctoral fellow 
at MIT, he joined the staff of 
the National Institute of Stan-
dards and Technology (then 
the National Bureau of Stan-
dards) in 1978.  He is currently 
the leader of the Laser Cooling 
and Trapping Group of NIST’s 
Physical Measurement Labo-
ratory, and a Distinguished 
University Professor at the 
University of Maryland.  He is 
a Fellow of the Joint Quantum 
Institute, a cooperative re-
search venture of NIST and the 
University of Maryland that is 
devoted to the study of quan-

tum coherent phenomena.  At 
the JQI he is the co-director of 
an NSF-funded Physics Fron-
tier Center focusing on quan-
tum phenomena that span 
different subfields of physics.   
The research group led by Dr. 
Phillips has been responsible 
for developing some of the 
main techniques now used for 
laser-cooling and cold-atom 
experiments in laboratories 
around the world. Today, the 
group pursues research in 
laser cooling and trapping;  
Bose-Einstein condensation;  
atom optics;  collisions of cold 
atoms;  cold atoms in optical 
lattices;  quantum information 
processing; quantum simula-
tion of the behavior of complex 
systems;  and the study of 
cold-atom analogs to con-
densed matter.  

Dr. Phillips is a fellow of the 
American Physical Society and 
the American Academy of Arts 
and Sciences. He is a Fellow 
and honorary member of the 
Optical Society of America, 
and a member of the U.S. 
National Academy of Sciences.  
In 1997, Dr. Phillips shared 
the Nobel Prize in Physics “for 
development of methods to 
cool and trap atoms with laser 
light.”
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Professor Frank Wilczek 
is one of the leading theoreti-
cal physicists at work today. 
When only 21 years old and a 
graduate student at Princeton 
University, in collaboration with 
David Gross he discovered 
the fundamental equations for 
one of the four basic forces of 
nature: the strong force. That 
work led to a Nobel Prize. He 
is also known, among other 
things, for the development 
of unified field theories, the 
invention of axions, and the 
discovery and exploitation of 
new forms of quantum statis-
tics (anyons). 

Professor Wilczek is a second-
generation American and a 
graduate of the New York 
City’s public schools. Presently 
he is the Herman Feshbach 
Professor of Physics at MIT. 
Professor Wilczek has received 
many honors. Notably, he was 
among the earliest MacArthur 
Fellows (1982-87) and in 2004 
he received the Nobel Prize 
in Physics. He contributes 
regularly to Physics Today and 
to Nature, explaining topics 
at the frontiers of physics to 
wider scientific audiences, 
and is much in demand as a 
public lecturer. He received the 

Lilienfeld Prize of the Ameri-
can Physical Society for those 
activities. Two of his pieces 
have been anthologized in 
Best American Science Writ-
ing (2003, 2005).  His latest 
book, The Lightness of Being: 
Mass, Ether, and the Unifica-
tion of Forces (Perseus), has 
just appeared in paperback.   
He’s now hard at work on The 
Attraction of Darkness, a novel 
mixing science, music, and 
murder.
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The Future of Physics

Programme
Moderator :  Franklin Lambert (VUB & International Solvay Institutes)

15:00 - 15:10  Welcome by Franklin Lambert and Marc Henneaux (International Solvay Institutes)

15:10 - 15:20  Opening by Mr. Eric Remacle representing
  Minister Jean-Marc Nollet and by Minister Pascal Smet

15:20 - 16:05  William Phillips (1997 Physics Nobel Laureate) 
  “Time and Einstein in the 21st Century”  

16:05 - 16:15 Question session

16:15 - 17:00  Frank Wilczek (2004 Physics Nobel Laureate) – “Quantum Beauty”

17:00 - 17:10 Question session

17:10 - 17:55  Panel discussion on “The Future of Physics” led by David Gross (UCSB, 2004  
  Physics Nobel Laureate), with the participation of Alain Aspect (Palaiseau), 
  Gerard ’t Hooft, (Utrecht, 1999 Nobel Physics Laureate), William Phillips (NIST &  
  College Park, 1997 Physics Nobel Laureate),  Subir Sachdev (Harvard),  
  Frank Wilczek (MIT, 2004 Physics Nobel Laureate), Peter Zoller (Innsbruck)

17:55 - 18:00  Closing

18:00 - 19:00 Drink

Mr. Eric Remacle representing Minister  
Jean-Marc Nollet

Minister Pascal Smet 
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The distinguished panel that conducted the debate following the 
lectures was composed of some of the participants in the 25th 
Solvay Conference. Professor David Gross was the chair of the 
panel and Professor Franklin Lambert was the moderator.

Debate : The Future of Physics

Professor F. Lambert, Moderator 

Professor D. Gross, Chair of the Panel 
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The Future of Physics

Here is a brief  
presentation of  
the panel members

Professor Alain Aspect
studied at the Ecole Normale 
Supérieure de Cachan and 
Université d’Orsay. After a 
three years teaching assign-
ment in Cameroon, he started 
in 1974, a series of experi-
ments on the foundations 
of quantum mechanics. His 
“Experimental Tests of Bell’s 
Inequalities with Correlated 
Photons”, were the subject of 
his doctorate thesis presented 
in 1983. In 1983-86, with his 
student Philippe Grangier, he 
developed the first source 
of single photons and made 
fundamental experiments on 
wave-particle duality of light. 
From 1985 to 1992 he worked 
with Claude Cohen-Tannoudji 

at the Laboratoire Kastler
Brossel de l’ENS  and Collège 
de France, on cooling atoms 
with lasers, in particular “cool-
ing below the one photon 
recoil”.

Since 1991, he is head of the 
group of Atom Optics that he 
has established at the Institut 
d’Optique, now in Palaiseau. 
Recent scientific production 
concerns mainly Bose Einstein 
Condensates, Atom Lasers, 
Quantum Atom Optics with 
metastable Helium, Anderson 
localization of ultracold atoms. 

CNRS senior scientist (“Di-
recteur de recherches CNRS”) 
at Laboratoire Charles Fabry 
de l’Institut d’Optique, Alain 
Aspect is also a professor at 
Institut d’Optique and Ecole 
Polytechnique, Palaiseau.
He is a member of the French 
Académie des Sciences, and 
of the Académie des Tech-
nologies, as well as of foreign 
academies (USA, Austria). 

He is frequently invited as a 
distinguished lecturer, and has 
received major awards, among 
them, the CNRS Gold Medal 
(2005), the Quantum Optics 
senior prize of the European 
Physical Society (2009), the 
Wolf prize in Physics (2010).

Professor Gerardus
’t Hooft
received his doctorate in 
theoretical physics in 1972 
at Utrecht University on “The 
Renormalization Procedure for 
Yang-Mills fields”, this work 
would later earn him, together 
with his advisor Martinus  

Veltman, the 1999 Nobel Prize 
in Physics. 

Professor ’t Hooft has been 
Professor in Theoretical  

Physics at Utrecht for most 
of his professional life, doing 
research and education on 
the topics of the electro-weak 
interaction, the strong interac-
tion and later also the gravita-
tional forces in the world of the 
sub-atomic particles. Member 
of the Dutch Academy of Sci-
ences (KNAW) as well as other 
institutions and Academies, his 
work led to a number of honor-
ary doctorates and internation-
al prizes such as the Wolf Prize 
of Israel, the Pius XI Medal, 
and the Franklin Medal. 
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Professor Subir  
Sachdev is a Professor of 
Physics at Harvard University, 
a position he has held since 
2005. Dr. Sachdev received an 
undergraduate degree in phys-
ics from the Massachusetts 
Institute of Technology in 1982 
and M.Sc. and Ph.D. degrees 
from Harvard in 1984 and 
1985, respectively.  He joined 
the Yale faculty as an assistant 
professor in 1987. Dr. Sachdev 
has served as a visiting profes-
sor or scientist at a number of 
institutions, including Harvard 
and the University of Paris.
Professor Sachdev is a widely 
demanded lecturer. He holds a 
distinguished Research Chair 
at the Perimeter Institute for 
Theoretical Physics.

He is a well-known expert in 
the theory of quantum materials 
and quantum phase transitions. 
He has done pioneering work 

in the field of high tempera-
ture superconductors and has 
managed to connect quantum 
phase transitions with some 
current ideas in string theory.

His most recent research 
 interests include the develop-
ment of the theory of quantum 
phase transitions, and its use 
in understanding the non-zero 
temperature dynamics of cor-
related electron systems.  Dr. 
Sachdev has received numer-
ous awards and honours for 
his work including the National 
Science Foundation’s Presiden-
tial Young Investigator Award 
(1988), an Alfred P. Sloan  
Foundation Fellowship (1989), 
the National Science Founda-
tion’s Creativity Award (1998), 
election as a fellow of the  
American Physical Society 
(2001), and a John Simon Gug-
genheim Memorial Foundation 
Fellowship (2003).

Professor Peter Zoller 
is Professor at the University 
of Innsbruck and works on 
quantum optics and quantum 
information and is best known 
for his pioneering research on 
quantum computing and quan-
tum communication and for 
bridging quantum optics and 
solid state physics. 

Professor Zoller studied phys-
ics at the University of Inns-
bruck, obtained his doctorate 
there in February 1977, and 
became a lecturer at their 
Institute of Theoretical Phys-
ics. In 1991, he was appointed 
Professor of Physics and JILA 
Fellow at JILA and at the Phys-
ics Department of the Universi-
ty of Colorado, Boulder. At the 
end of 1994, he accepted a 
chair at the University of Inns-
bruck, where he has worked 
ever since. Peter Zoller con-
tinues to keep in close touch 
with JILA as Adjoint Fellow. He 
was Loeb lecturer in Harvard, 
Boston, Yan Jici chair profes-
sor at the University of Sci-
ence and Technology of China, 
Hefei, and chair professor at 
Tsinghua University, Beijing, 
as well as Lorentz professor 
at the University of Leiden in 
the Netherlands. Since 2003, 
Peter Zoller has also held the 
position of Scientific Director 
at the Institute for Quantum 
Optics and Quantum Informa-
tion (IQOQI) of the Austrian 
Academy of Sciences.

Professor Zoller has received 
numerous awards for his 
achievements in the field of 
quantum optics and quantum 
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information and especially for 
his pioneering work on quan-
tum computers and quantum 
communication. These include 
The Franklin Institute’s 2010 
Benjamin Franklin Medal in 
Physics (with Ignacio Cirac 
and David Wineland), the Dirac 
Medal (2006), the Max Planck 
Medal (2005), the Max Born 
Award (1998) of the Optical 
Society of America. In 2001, 
Peter Zoller became full mem-
ber of the Austrian Academy 
of Sciences, in 2008 he was 
elected to the United States 
National Academy of Sciences.

Professor William D.Phillips 
and Professor Frank Wilczek 
were also members of the 
panel.

The Future of Physics
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Professor A. Sevrin, Minister P. Smet, Mr. E. Remacle and Mrs Solvay

Professor ’t Hooft talking to students Professor F. Englert and Mr. P. Busquin 
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Activities on the occasion  
of the Centenary of  

the 1st Solvay Conference
de Physique Solvay
of the First Conseil

Centenary of the First
Conseil de Physique Solvay
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Exhibition
Brainstorming sessions 

in Brussels 



Exhibition
Brainstorming sessions 

in Brussels 
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To celebrate the centenary of 
the First Conseil de Physique 
Solvay, the first world phys-
ics conference, the Interna-
tional Institutes for Physics 
and Chemistry, founded by 
E. Solvay, organized an ex-
ceptional range of activities in 
Brussels, which were attended 
by leading personalities from 
the worlds of science, politics 
and economy. These events, 
organized to celebrate a cen-
tury of scientific excellence, 
turned Brussels into the world 
capital of physics. 

Brainstorming sessions 
in Brussels – One- 
hundred years of  
Solvay Physics  
Conferences

An exhibition on quantum 
mechanics and the history of 
the “Brainstorming sessions in 
Brussels – One-hundred years 
of Solvay Physics Confer-
ences” took place at the Palais 
des Académies from October 
until December 2011. 

This exhibition will run through 
the whole country in 2012 and 
2013. 

The  aim of the exhibition is to 
show to a wider public how 
much the Solvay Conferences 
on Physics, those from 1911 
and 1927 in particular,  have 
played a crucial role in the de-
velopment of physics concepts 
which have revolutionnised our 
vision of the world and lead to 
new technologies that influ-
ence today’s society.

The exhibition recounts the 
story of quantum physics and 
its technological impact.
Put in its social context, it also 
has the aim of showing that 
scientific research is an  en-
grossing activity, full of surpris-
es, adventures,  successes, 
failures, agreements and con-
flicts but above all, satisfaction 
and gratification. That’s how 
the organisers hope to revive 
the image of scientific activi-
ties and to motivate younger 
people to choose scientific 
careers.

This exhibition has been cre-
ated, organised and designed 
by a team of researchers,  
professors, secondary school 
teachers, technical and admin-
istrative staff  from ULB, VUB 
and the Solvay Institutes.

The team has also benefited 
from the expert opinion of 
other universities.   

Brainstorming sessions in  
Brussels: One-hundred years  
of Solvay Physics Conferences
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Official opening in the presence of the Ministers 
of the Brussels-Capital Region.

r  Mr. Charles Picqué, Minister-president of the Government 
of the Brussels-Capital Region,Mr. Jean-Luc Vanraes, Minister  
for Finance and Budget for Brussels and Mr. Benoît Cerexhe,  
Brussels Minister of Economy, Employment, Scientific Research 
and Foreign trade

Brainstorming sessions in Brussels

Mr. Charles Picqué and M. 
Jean-Luc Vanraes r

The Solvay Family s
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A staged reading of  
“Copenhagen”  

by Michael Frayn
Directed by Nancy Kawalek



17 October  2011

A staged reading of  
“Copenhagen”  

by Michael Frayn
Directed by Nancy Kawalek

present

Monday 17 October 2011
19:30

Studio 4 – Flagey 
Brussels

The reading will be followed by a public discussion
and a reception with the participation of the playwright Michael Frayn 

French and Dutch subtitles

Free entrance, but registration is requested 
Registration, information and programme at:

Fiona Shaw 
(Olivier Award-winning actor)

   as Margrethe Bohr 
David Gross 
(2004 Nobel Prize in Physics)

  as Werner Heisenberg
Alan Heeger
(2000 Nobel Prize in Chemistry)

  as Niels Bohr

Director: Nancy Kawalek 
(University of California 
and the Professional Artists Lab)

 A staged reading of

Copenhagen
by Michael Frayn
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of the First Conseil
de Physique Solvay

www.solvayinstitutes.be

Avec le soutien de la Communauté française.
Dit project wordt ondersteund binnen het Actieplan Wetenschapscommunicatie, een initiatief van de Vlaamse Regering.
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This event took place on 
Monday 17 October at Flagey, 
Studio4. The event was free 
and open to everyone.
The roles of Bohr and Heisen-
berg were played by No-
bel Laureates Alan Heeger 
(Chemistry 2000) and David 
Gross (Physics 2004). The 
part of Mrs. Bohr was played 
by the famous Shakespear-
ian actress Fiona Shaw. This 
performance was directed by 
Nancy Kawalek (University of 
California and the Professional 
Artists Lab).

The play was followed by a de-
bate and a reception, attended 
by the author, the director and 
the actors.

Director’s Notes for  
Copenhagen

Copenhagen takes place in 
1941, a time of tremendous 
upheaval internationally and in 
science. Countries are choos-
ing sides, and many people 
believe the outcome of the war 
will be determined by techno-
logical supremacy – whoever 
has the most powerful weap-
ons will emerge victorious. 
At the same time, science is 
undergoing an extraordinary 
change; new theories explain-
ing the behavior of matter at 
the atomic and sub-atomic lev-
els are challenging core beliefs 
about how nature works. 
And in an ironic twist of fate, 
the worlds of war and science 
intersect when it becomes 
apparent this new physics 
may provide the critical key to 
creating atomic weapons.

Though it’s undoubtedly help-
ful, one doesn’t need to be a 
Nobel Prize-winning physicist 
to appreciate the exquisite 
artfulness and depth in Michael 
Frayn’s Copenhagen. Innumer-
able parallel themes dance 
about, each reverberating off 
the other, and all comprehen-
sible:  conflict between coun-
tries, conflict between friends, 
and conflict between “old” 
versus “new” science. Uncer-
tainty abounds in the play, not 
just as a scientific principle, but 
also as a fundamental mystery 
of human nature: the uncer-
tainty of why people do what 
they do, about why we behave 
as we ourselves do, and the 
“what if” we all ask, whether 
in regard to events in our own 
lives or those concerning the 
world at large. And here we are 
this evening in our own “par-
allel universe,” in which two 

A staged reading of “Copenhagen” 
by Michael Frayn
Directed by Nancy Kawalek
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Nobel Prize-winning physicists 
play the roles of two Nobel 
Prize-winning physicists – a 
collision of truth and fiction 
quite complementary to that at 
the heart of Copenhagen.

Nancy Kawalek, Director

Michael Frayn talks 
about the play

“The idea for Copenhagen 
came to me out of my interest 
in philosophy.

It was when I read a remark-
able book called Heisenberg’s 
War by Thomas Powers, that 
I came across the story of 
Werner Heisenberg’s visit to 
Niels Bohr in 1941. As soon as 
I read it I began to think that 
this story reflected some of 
the problems that I had been 
thinking about in philosophy 
for a long time. How we know 
why people do what they do, 
and even how one knows 
what one does oneself. It’s a 
fundamental question... this is 
the heart of the play.1”

“The central event in Copen-
hagen, playwright Michael 
Frayn explains, “is a real one.”

“Heisenberg did go to Co-
penhagen in 1941, and there 
was a meeting with Bohr... He 
almost certainly went to dinner 
at the Bohrs’ house,” Frayn 
adds, “and the two men al-
most certainly went for a walk 
to escape from any possible 
microphones, though there 
is some dispute about even 
1 http://www.pbs.org/hollywoodpresents/
copenhagen/id/id_play_1.html 

these simple matters.  
The question of what they 
actually said to each other is 
even more disputed.”

Though the details of their 
famous meeting may be in 
dispute, Niels Bohr and Wer-
ner Heisenberg are certainly 
well-documented historical 
persons, both very much a 
part of their times. They were 
intimately involved in the evolu-
tion of modern atomic physics. 
They survived not one but two 
devastating world wars, and 
they lived well into the 20th 
Century under the threat of the 
Cold War, a war chiefly fought 
with the terror of nuclear anni-
hilation, whose basic scientific 
concepts they helped discover. 
Significant men, in significantly 
troubled times.2”

2 http://www.pbs.org/hollywoodpresents/
copenhagen/story/index.html 

Actors
Fiona Shaw

Her awards include two Eve-
ning Standard Awards and 
three Olivier Awards for Best 
Actress.  She was made an 
Officier des Arts et des Lettres 
by the French government 
in 2000, and was awarded a 
CBE in 2001.

Theatre credits include: Lon-
don Assurance, Mother 
Courage, Happy Days, The 
Good Person of Sichuan, 
Machinal, Richard II, The Way 
of the World, The Power Book, 
Prime of Miss Jean Brodie 
(RNT).  As You Like It, Philis-
tines, Mephisto, The Taming 
of the Shrew, The Merchant 
Of Venice, Electra (RSC). John 
Gabriel Borkman, Medea, 
Hedda Gabler (Abbey The-
atre), Footfalls (Garrick The-
atre), Julius Caesar (Barbican), 
Dido and Aeneas (Paris), The 
Waste Land (Wilton’s Music 
Hall, London, and interna-
tional tour). Film includes: My 
Left Foot, The Avengers, The 
Butcher Boy, Jane Eyre, Three 
Men & A Little Lady, Dorian 
Gray, The Harry Potter Series, 

A staged reading of “Copenhagen” by Michael Frayn
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The Black Dahlia, The Last 
September, Mountains of the 
Moon, The Tree of Life, Trial 
and Retribution. TV includes: 
True Blood, Fireworks for 
Elspeth, For the Greater Good, 
Hedda Gabler, Persuasion, 
Gormenghast, Mindgames.  
She is currently directing The 
Marriage of Figaro for ENO, 
having previously directed 
Riders To The Sea (2008) and 
Elegy For Young Lovers (2010)  

David J. Gross

David Gross is the Frederick 
Gluck Professor of Theoreti-
cal Physics and Director of the 
Kavli Institute for Theoretical 
Physics at UCSB. He received 
his Ph.D. in 1966 at UC  
Berkeley and was previously 
Thomas Jones Professor of 
Mathematical Physics at Princ-
eton University (see CV chap-
ter 25th Solvay Conference)

Alan J. Heeger

Widely known for his pio-
neering research in and the 
co-founding of the field of 
semiconducting and metallic 
polymers, Professor Heeger is 
also the recipient of numerous 

awards, including the Nobel 
Prize in Chemistry (2000), the 
Oliver E. Buckley Prize for 
Condensed Matter Physics, 
the Balzan Prize for the Sci-
ence of New Materials, the 
President’s Medal for Distin-
guished Achievement from 
the University of Pennsylvania, 
the Chancellor’s Medal from 
the University of California, 
Santa Barbara, and honorary 
doctorates from universities in 
the United States, Europe and 
Asia.  He is a member of the 
National Academy of Science 
(USA), the National Academy 
of Engineering (USA), the 
Korean Academy of Science 
and the Chinese Academy of 
Science.  

He has long been interested 
in and a fan of theatre. Prof. 
Heeger has participated in the 
production of three Broadway 
plays: In the Heights (2008 
Best Musical and still running), 
West Side Story (revival cur-
rently running) and Barefoot in 
the Park (a revival in 2007 
did not survive the critics!).

His research group at UC 
Santa Barbara continues to 
study aspects of the science 
and technology of semicon-

ducting and metallic polymers 
with focus on the gate-induced 
insulator-to-metal transition in 
polymer Field Effect Transis-
tors and low cost “plastic” 
solar cells. Current interests 
also include biosensors for the 
detection of specific targeted 
sequences on DNA, the detec-
tion of specific proteins and 
the detection of biologically 
relevant small molecules.

Director
Nancy Kawalek

Nancy Kawalek is a New York 
theatre-trained actor whose 
credits include Strider on 
Broadway, as well as several 
leading roles Off Broadway 
along with a one-woman 
show, Alice Without, which 
she also co-authored. She has 
also acted in regional theatres 
across the United States, film, 
television, numerous commer-
cials, and on National Public 
Radio’s acclaimed Selected 
Shorts series. 

Among her credits as director 
are the documentary film, Lost 
and Found, and currently, The 
Art of Questionable Prove-
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nance, a new multi-media play 
about the brain. 

As a Studio Professor at the 
University of California, Santa 
Barbara, Nancy teaches act-
ing, directing and the adapta-
tion of literature for perfor-
mance. She is the founder/
director of UCSB’s Professional 
Artists Lab, a dynamic artistic 
laboratory in which profession-
al actors, directors, writers and 
producers create and develop 
new works in theatre, film, tele-
vision, radio and multi-media 
performance. 

Nancy is also the founder/
director of STAGE (Scientists, 
Technologists and Artists Gen-
erating Exploration) at UCSB’s 
California NanoSystems Insti-
tute. 

Playwright
Michael Frayn

Michael Frayn began his ca-
reer as a journalist - first as a 
reporter on the Guardian, then 
as a columnist for the Guard-
ian and the Observer.  He has 
written sixteen plays, including 

Noises Off, Democracy, and 
most recently Afterlife. 

Michael Blakemore’s produc-
tion of Copenhagen for the 
National Theatre in 1998 won 
the Evening Standard and two 
other Best Play awards; the 
Prix Molière (France) and the 
Tony Award for Best Play.

He has published ten novels, 
including The Tin Men, To-
wards the End of the Morning, 
Headlong, and Spies, and two 
works of philosophy, Construc-
tions and The Human Touch.  
His most recent book was a 
memoir, My Father’s Fortune.

Discussion moderator
Robbert Dijkgraaf

 

Robbert Dijkgraaf is President 
of the Royal Netherlands Acad-
emy of Arts and Sciences and 
Distinguished University Pro-
fessor of Mathematical Physics 
at the University of Amster-
dam. He studied physics and 
mathematics at Utrecht Univer-
sity and obtained his PhD cum 
laude in 1989 with Nobel Prize 
laureate Gerard ’t Hooft. He 
held positions at Princeton  

University and Princeton’s  
Institute for Advanced Study.
He is also a member of the 
Solvay Scientific Committee for 
Physics.

His current research focus 
is on string theory, quantum 
gravity, and the interface 
between mathematics and 
particle physics. In 2003 his 
research was rewarded with 
the NWO Spinoza Prize, the 
highest scientific award in the 
Netherlands. 

Many of his activities are at 
the interface between science 
and society. Robbert Dijkgraaf 
is dedicated to bringing about 
greater public awareness of 
science, for example through 
his involvement with popular 
TV science programs. He also 
initiated and finances Proefjes.nl, 
a website that allows children 
aged 8 and up to carry out 
simple experiments at home.

A staged reading of “Copenhagen” by Michael Frayn
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Academic Session:  
Why “curiosity-driven” science? 

The “Usefulness of 
useless research”



In the presence of 
HM King Albert II
18 October 2011 

Academic Session:  
Why “curiosity-driven” science? 

The “Usefulness of 
useless research”
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Background on 
“curiosity-driven 
research”

When organizing the first Sol-
vay conference, Ernest Solvay 
clearly saw the importance  
of “curiosity-driven” (basic)  
science. The quantum  
revolution initiated in 1911  
and pursued during the next 
Solvay conferences gives a 
superb illustration on how 
research carried for the sole 
purpose of reaching a deeper 
understanding of the natu-
ral laws, without other goals 
in mind, inevitably leads to 
unforeseen but revolutionary 
transformations of our way of 
living.

The transistor and electronics, 
the laser – just to take two  
celebrated examples - are  
children of 1911. They would 
not have been invented 
without the understanding of 
quantum mechanics, even 
though the founders of the 
theory did not have transistors 
or lasers in mind when they 
developed it. In fact, it is fair to 
say that most of the high-tech 
developments of recent times 
have their origin in the quan-
tum revolution and its sub-
sequent deeper understand-
ing of Nature at the smallest 
scales. An exemplar case is 
the GPS. It not only uses high 
precision atomic clocks made 
possible thanks to the advent 
of quantum mechanics, but it 
also takes into account effects 
predicted by general relativ-
ity – another theory developed 

by Einstein out of scientific 
curiosity. 

Unanticipated applications 
made possible by revolutions 
in fundamental understanding 
abound equally well in other 
fields of scientific inquiry, from 
mathematics to life sciences.

The Solvay conferences have 
always been devoted to ques-
tions of basic science. This 
was the will of Ernest Solvay 
and Hendrik Lorentz when  
creating the International  
Solvay Institutes and this will 
has been followed up to this 
date. 

To face and solve the challeng-
es that our society currently 
faces (energy, environment 
etc), we need more science 
than ever – and in particular 
more basic science than ever. 
Solutions will come from un-
expected ways paved by new 
fundamental understanding. 

Since curiosity-driven science 
tries to answer basic inqui-
ries that have always puzzled 
humankind, it is also extremely 
attractive to the young genera-
tions and can help reconcile 
them with scientific careers. 
Physics – and science in gen-
eral – is a beautiful endeavor.

On the occasion of the  
100 years anniversary of the 
first Conference organized by 
Ernest Solvay and Hendrik 
Lorentz, the Institutes brought 
together top-level scientists 
with major global actors in  
the industrial, economical, 

political and higher education 
worlds, in order to reflect on 
the situation of basic science 
as our world confronts major 
challenges. 

This original angle of approach 
to current global challenges 
was well in line with the history 
and philosophy of the Interna-
tional Solvay Institutes.

The academic session took 
place in the presence of His 
Majesty Albert II, King of the 
Belgians. The International 
Solvay Institutes had also  
the great honour to greet 
Mr. Yves Leterme, Belgian 
Prime Minister. who opened 
the session, and Mr. Herman 
Van Rompuy, President of the 
European Council, who ad-
dressed the audience at the 
gala dinner. The International 
Solvay Institutes are grateful 
to them, as well as to all the 
distinguished speakers and 
panel members who made this 
afternoon a unique event. .

Academic Session: 
Why “curiosity-driven” science?  
The “Usefulness of useless research”
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Academic Session

Programme
 
  Academic Session Moderator: Alexander Sevrin,  
  Professor at the  Vrije Universiteit Brussel and  
  Deputy-Director of the International Solvay Institutes

14:30 -15:05  Session 1 “Welcome and Introduction”

14:30  Welcome by Marc Henneaux 

14:40  Robbert Dijkgraaf, “The Unreasonable Effectiveness of   
  Fundamental Research”
14:55  Arrival of HM King Albert II 

15:05  Opening address by Yves Leterme, Belgian Prime Minister 

15:10 - 16:40  Session 2 “Importance and Impact of Basic Research”

15:05  Shoichiro Toyoda: “Research and Creativity”

15:30  Panel discussion
  Moderator: Norman Augustine 
  Participants: Klaus von Klitzing, Eric Maskin,  
  Gérard Mestrallet, Craig Mundie 

16:40  Coffee break

17:10 -18:20  Session 3: “How to Promote Scientific Excellence”
  Panel discussion
  Moderator: Lord Martin Rees
  Participants: Christian de Duve, David Gross,  
  Helga Nowotny, C.N.R. Rao

18:20 -19:05  Session 4: “The Role of Philanthropy”

18:20  Introduction by Staffan Normark: “To Those who have  
  conferred the greatest benefit on mankind” 
18:35  James Simons: “Curiosity Driven Philanthropy”

18:50  Jean-Marie Solvay: “A centenary of passion for scientific   
  exploration”

19:05 -19:15  Closing: “The future of the Solvay Institutes”  
  by Marc Henneaux

19:30  Gala dinner – address by Mr. Herman Van Rompuy,  
  President of the European Council
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Robbert Dijkgraaf is 
President of the Royal 
Netherlands Academy 
of Arts and Sciences and 
Distinguished University 
Professor of Mathematical 
Physics at the University 
of Amsterdam. He studied 
physics and mathemat-
ics at Utrecht University and 
obtained his PhD cum laude in 
1989 with Nobel Prize laureate 
Gerard ‘t Hooft. He held posi-
tions at Princeton University 
and Princeton’s Institute for 
Advanced Study.

 “I think that there 
is  a tremendous impact of 
science on industry, and vice 
versa. This is something that 
Ernest Solvay was already 
discussing, 100 years ago, 
with the founding fathers. He 
said that the spirit of that time 
(1911) was such that people 
felt very much pressed to 
short-term risks, to short-term 
research, and there was no 
room for the long view. In fact 
the Solvay Congress made 

this possible. That was a very 
important message 100 years 
ago, but I think that this is even 
more important these days 
where life sometimes seems to 
go faster and faster, and there 
is very little room for long-term 
research. In that sense I would 
like to conclude with some 
words that were written in a 
very visionary document in 
1954 by Vannevar Bush, which 
in some sense led to modern 
science as we know, large 
trail modern science, that the 
responsibility for the creation of 
new scientific knowledge – and 
for most of its applications – 
rest on that small body of men 
and women who understand 
the fundamental laws of nature 
and are skilled in the tech-
niques of scientific research.”  
    
ROBBERT DIJKGRAAF

Presentation of the speakers

Robbert Dijkgraaf

 
 “The challenges our 
world faces, in terms of envi-
ronment, energy, sustainable 
development, make fundamen-
tal research more important 
than ever. Governments have 
a duty to foster the fascinat-
ing voyage of discovery, which 
fundamental research is, not 
only by financial means but by 
putting curiosity and audac-
ity, ambition and the pursuit of 
excellence back at the heart 
of our education systems. But 
governments can only do so 
much. They need institutions 
like the Solvay Institutes who 

have such an impressive tradi-
tion of fostering fundamental 
research, of bringing together 
the most brilliant minds of their 
time. As well in this field as in 
the industrial field, the name 
Solvay stands for excellence, 

and our country is proud of
and grateful to the Solvay fam-
ily and all those who work with 
it.”

YVES LETERME

Yves Leterme
Belgian Prime Minister
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Academic Session

Shoichiro Toyoda gradu-
ated from Nagoya Univer-
sity in September 1947 with 
a degree in engineering and 
joined Toyota Motor Corpora-
tion (TMC) in July 1952.  He 
later earned an engineering 
doctorate, with the subject of 
his thesis centered on fuel injec-
tion.  
He became managing director 
in 1961, and after promotions 
to senior managing director in 
1967 and executive vice presi
dent in 1972, he was named 
president of Toyota’s sales 
organization in 1981.  Upon the 
merger of the sales and pro-
duction organizations in 1982, 
he assumed the presidency of 
the newly integrated TMC, and 
later served as chairman from 
1992 to 1999.  After serving 
on the board for 57 years, Dr. 

Toyoda 
now serves as honorary chair-
man, a position he has held 
since June 1999. 
He is recipient of several med-
als, honors and awards

 “The 20th century often 
referred to as the ‘century of 
science’. It was in this century 
that humanity discovered the 
theory of radioactivity, quan-
tum theory, and double helix 
structure of DNA. It was in this 
century that we began to un-
cover the mysteries of nature, 
space and life. This contribution 
that science and technology 
have made to the development 
of human culture and improve-
ment of human welfare are all 
around us to see. 

We are also, however, seeing 
negative impacts as well as in 
the form of global warming, 
and the mass consumption of 
resources and energy. I believe 
that we are at the major turning 
point in our civilisation in which 
me must overcome global scale 
challenges in order to realize 
our sustainable growth. We 
must also acknowledge the fact 
that humanity continues to be 
exposed to natural threats, like  
the East-Japan great earth-
quake that caused such enor-
mous damage to Japan. It is 
science and technology that 
bear the responsibility of ad-
dressing and overcoming these 
challenges. I believe that the 
21st century must be a new sci-
ence century in which human-
ity seeks to create societies 
capable of living in peace and 
abundance.”

SHOICHIRO TOYODA

Shoichiro Toyoda

Norman Augustine is re-
tired Chairman and CEO of 
the Board of the Lockheed 
Martin Corporation. He was 
a Professor at Princeton, his 
alma mater, from 1997-99. 
Mr. Augustine has been pre-
sented the National Medal 
of Technology by the Presi-
dent of the United States 
and received the Joint Chiefs 
of Staff Distinguished Public 
Service Award. He has five 
times received the Department 
of Defense’s highest civilian 
decoration, the Distinguished 
Service Medal. 

 “One often hears that 
basic research is highly risky 
and takes a long time and very 
often the benefits of it do not 
accrue to the underwriter or 
the performer of that research, 
but accrue to the society as a 

whole. That is exactly the sort 
of thing that the governments 
should support. Indeed, 
 governments are more and 
more being called upon to sup-
port basic research, but in the 
Western World and certainly in 
my country very few people in 
our governments have back-
grounds in science or technol-
ogy. My question is how can  
we do a better job of indicat-
ing the importance of research 
technology and properly allo-
cating funds within those areas 
given that the government is 
the primary funder in many 
cases.”

NORMAN AUGUSTINE

Norman Augustine
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Gérard Mestrallet is gradu-
ate of Ecole Polytechnique, 
Ecole de l’Aviation Civile, 
Institut d’Etudes Politiques 
(Toulouse) and trained 
as a senior civil servant 
at the Ecole Nationale 
d’Administration.
Gérard Mestrallet was 
Civil administrator in the 
Treasury and Advisor on Indus-
trial Affairs to Jacques Delors 
Finance Minister.
In July 1995 Gérard Mestral-
let was appointed Chairman 
and Chief Executive Officer of 
Compagnie de Suez.
In July 2008 Gérard Mestrallet 
was appointed Chairman and 
Chief Executive Officer of GDF 
SUEZ.

 
“My main message is clear: 
basic research on curiosity-
driven science is at the core of 
progress in society in general, 
and in industry in particular. 
Some of the most important 
technological breakthroughs 
happen thanks to basic re-
search and not simply research 
on the lines of applied science.

It is absolutely necessary to 
convince the decision making 
bodies and governments of the 
absolute importance of basic 
research, because in my view it 
is their responsibility […] When 
a discovery has been done, it 
becomes a public good, it be-
longs to everyone and has to 
be used in the world. So, the 
corporations have to finance 
applied research and the 
governments basic research, 
but they have to be combined. 
It is not one against the other, 
we have to favor both. For the 
governments, financing basic 
research can have very positive 
consequences for the popula-
tion, for the country and for the 
economy of the country.”

     
GERARD MESTRALLET

Gérard Mestrallet

Klaus von Klitzing is 
a physicist known for 
discovery of the integer 
quantum Hall Effect, for 
which he was awarded 
the 1985 Nobel Prize in 
Physics.
Von Klitzing has been a 
director of the Max Planck 
Institute for Solid State 
Research in Stuttgart 
since 1985.

”For success-
ful basic research based on 
curiosity-driven science, one 
needs scientific freedom, the 
best brains, and financial re-

sources that do not dictate the 
contents of the research activi-
ties. On the one hand, basic 
science and the generation of 
new knowledge is part of our 
culture, there is an intrinsic val-
ue, but on the other hand it is 
clear that no quantum jumps, 
no real progress and success-
ful developments are possible 
without basic research, which 
will hopefully contribute to the 
solving of the big problems of 
our world.” 
    
 
KLAUS VON KLITZING

Klaus von Klitzing
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Eric Maskin is Albert O. 
Hirschman Professor of 
Social Science at the Insti-
tute for Advanced Study. 
He was previously profes-
sor of economics at Harvard 
University and the Massa-
chusetts Institute of Technol-
ogy. He is best known for his 
work on mechanism design 
theory, which analyzes when it 
is possible to design an institu-
tion (i.e., a mechanism) that 
implements a given social goal. 
He has also made contri-
butions to many other areas of 
economic theory.

In 2007 he was awarded the 

Nobel Memorial Prize in 
Economics for his work on 
mechanism design, together 
with Leonid Hurwicz and 
Roger B. Myerson.

 “Just looking at it 
from an economic point of 
view. Yes, we want to solve 
problems like cancer and aids, 
and yes there is a strong case 

for putting public money into 
them. However, someone who 
devices vaccine (against aids) 
is probably going to get a good 
commercial reward from that 
vaccine. So, as to things like 
aids and cancer, we can rely 
more on market forces for their 
solution than things that are 
more remote from the market, 
as cosmology and anthro-
pology. From an economic 
point of view, there is an even 
stronger argument for funding 
basic research which is remote 
from the market, because the 
market is not going to do it, it 
is the government’s job to do 
it.”

ERIC MASKIN

Eric Maskin

Craig Mundie holds a 
bachelor’s degree in 
electrical engineering 
and a master’s degree in 
information theory and 
computer science from 
Georgia Tech.
He is chief research 
and strategy officer of 
Microsoft Corp., reporting 
to CEO Steve Ballmer. In this 
role, he oversees Microsoft 
Research, one of the world’s 
largest computer-science 
research organizations, and 
is responsible for Microsoft’s 
long-term technology strategy. 
Mundie also directs a number 
of technology incubations, and 
works with government 
and business leaders around 
the world on technology policy, 

regulation and standards.
In April 2009 Mundie was ap-
pointed by President Barack 
Obama to the President’s 
Council of Advisors on Science 
and Technology.

 “There are a class 
of things that emerge either 

through competitive action 
or just the evolution of the 
situation of our societies and 
technology, that you just do 
not anticipate. So you have 
not asked anyone to work on it 
and you have no specific goal 
in mind regarding that prob-
lem, but when you encounter 
it,  you must have the capa-
bility to react. That leads me 
to the role that basic science 
plays in training scientists and 
engineers to think about prob-
lems, and more today than 
ever before,  to also participate 
or have the insight to partici-
pate and how to translate that 
knowledge into realizations 
that are important.”   
  

CRAIG MUNDIE

Craig Mundie 
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Christian de Duve is a Nobel 
Prize-winning cytologist and 
biochemist. He studied at 
the Catholic University of 
Leuven, where he became 
a professor in 1947. He 
specialized in subcellular 
biochemistry and cell biol-
ogy and discovered per-
oxisomes and lysosomes, cell 
organelles.
In 1962 de Duve joined the 
faculty of what is now Rock-
efeller University in New York 
City, dividing his time between 
New York and Leuven. He took 
emeritus status at Université 
catholique de Louvain in 1985 
and at Rockefeller in 1988, 
though he continued to con-
duct research.
In 1960, de Duve was awarded 
the Francqui Prize for Bio-
logical and Medical Sciences. 

He was 
awarded the shared 
Nobel Prize for Physiology or 
Medicine in 1974, together 
with Albert Claude and George 
E. Palade, for describing 
the structure and function of 
organelles (lysosomes and per-
oxisomes) in biological cells. 

 “You cannot do good 
science with mediocre people. 
So in science we have to re-
spect and seek excellence. Ex-
cellence is a very rare commod-

ity. And there is a tremendous 
competition all over the world 
for the very few people who 
answer that definition. How 
can you attract them? You can 
attract them by offering them 
adequate working conditions, a 
stimulating environment which I 
think is extremely important, of 
course adequate means, you 
have to give them a decent sal-
ary but I do not think that is the 
most important point. What is 
most important has been said 
already by the other speak-
ers and that is freedom. The 
real scientists are motivated by 
curiosity and if you are not free 
to follow your curiosity, then you 
are not motivated. If you recruit 
excellent researchers, you must 
provide them with the freedom 
to pursue their own ideas, to 
pursue their own research.” 

    
CHRISTIAN DE DUVE

Christian de Duve

Martin Rees is Master 
of Trinity College and 
Emeritus Professor of 
Cosmology and Astro-
physics at the University 
of Cambridge. He holds the 
honorary title of Astronomer 
Royal. He was President of the 
Royal Society during 2005-10 
and is a member of the UK’s 
House of Lords.
His international awards 
include the Balzan Prize, the 
Bower Award of the Franklin 
Institute, the Gruber Cosmol-
ogy Prize, the Crafoord Prize 

(Royal Swedish Academy) and 
the Templeton Prize. 
In addition to his research 
papers he has written eight 
books (six for general reader-
ship), and numerous magazine 
and newspaper articles on 
scientific and general subjects. 
He has broadcast and lectured 
widely and held various visiting 
professorships.

 “Whether in science, 
the arts or entrepreneurial 
activities, confidence and 
high moral are crucial drivers 
of creativity, innovation and 
risk-taking.[…] Science is the 
most universal culture: it can 
be shared by all nations and all 
faiths, protons and proteins are 
the same the world over. So, in 
the 21st century we must keep 
this flame alive, we depend on 
private benefactors, like Solvay 
as well as the governments, to 
do this.”
MARTIN REES

Lord Martin Rees
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Helga Nowotny is Pro-
fessor emerita of Social 
Studies of Science, ETH 
Zurich (Swiss Federal 
Institute of Technology) 
and a founding member 
of the European Research 
Council. In 2007 she was 
elected ERC Vice Presi-
dent and in March 2010 
succeeded Fotis Kafatos 
as President of the ERC. She 
holds a Ph.D. in Sociology 
from Columbia University, NY. 
and a doctorate in jurispru-
dence from the University of Vi-
enna. She is a Foreign member 
of the Royal Swedish Academy 
of Sciences and long standing 
member the Academia Euro-
paea and recipient of several 
prizes and awards.

 “At the moment as 
president of the European 
Research Council, I may have 
the good news that perhaps 
we are starting a new experi-
ment in Europe that will be of 
tremendous importance and  
benefit to Europe in the very 
rapidly changing global sci-
entific landscape. Let me just 
explain this very briefly. Since 

2007, when the so-called 7th 
Framework Programme start-
ed, we witnessed a radical policy 
shift. It is for the first time in the 
history of the European Union 
that it was decided that basic 
research could and should be 
funded at EU level. Of course it 
continues on the national level, 
this remains a very important 
component since we can 
never have sufficient funds at 
EU level but this meant a radi-
cal policy shift. And therefore, 
when the ERC was set up as a 
special part of the 7th Frame-
work Programme, our mission 
was very simple: find the best 
scientists, fund them and do 
this on the principle of excel-
lence only”.
     
HELGA NOWOTNY

Helga Nowotny

David Gross is  
the Frederick Gluck 
Professor of Theoretical 
Physics and Director of the 
Kavli Institute for Theoreti-
cal Physics at UCSB. 
David Gross was awarded 
the 2004 Nobel Prize in Phys-
ics, with David Politzer. and 
Frank Wilczek. (see CV chapter 
25th Solvay Conference).

 “Bosses, rulers, 
markets do not decide sci-
entific conflicts, nature does. 
And transparency is essential. 
Science to a large extend is 
the daughter of freedom. Sci-
ence invented mechanisms 
to allow for openness, lack 
of ownership, free exchange, 
cooperation with competition 

and those inventions which 
really came from the scientific 
community and our universities 
enabled the modern burst of 
scientific activity. The biggest 
danger I see, especially and 
unfortunately in my own coun-
try, is bureaucratic ossification. 
Science has mechanisms for 
change and renewal. Nature 
is our boss and we turn over 
generations every five years. 
Bureaucracies do not seem to. 
So we must turn for help  to 
the social sciences,  to learn 
how to reform bureaucracies 
without revolutions.”   
    

DAVID GROSS

David Gross
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Prof. C.N.R. Rao is 
the National Research 
Professor as well as 
Honorary President and 
Linus Pauling Research 
Professor at the Jawa-
harlal Nehru Centre 
for Advanced Scien-
tific Research. His main 
research interests are in solid 
state and materials chemistry. 
He received the M.Sc. degree 
from Banaras, Ph.D. from Pur-
due, D.Sc. from Mysore univer-
sities and has received honoris 
causa doctorate degrees from 
51 universities. 
Prof. Rao is a member of all 
the major science academies 
in the world including the Royal 
Society, London, the National 

Academy of Sciences, U.S.A. 
and the French Academy of 
Sciences. He is recipient of 
several medals, honours 
and awards. He currently 
serves as the Head of the 
Scientific Advisory Council to 
the Prime Minister of India and 
he is member of the Atomic 
Energy Commission of India.

 “I think there is no 
question, even in the best insti-
tutes, in many countries, there 
is hardly any female faculty... 
we must allow everyone to 
contribute, provide opportuni-
ties so the world changes a bit. 
And we do need people from 
everywhere to contribute to 
excellence of  science... coun-
tries like India and China are 
not doing as well as we think 
they can do in terms of quality 
of science... contribution from 
all parts of the world and all 
kinds of people and including 
women scientists becomes 
very important.”

C.N.R RAO

C.N.R. Rao

  

-Staffan Normark is a Swed-
ish physician, microbiologist 
and infectious disease re-
searcher. He was awarded 
his Ph.D. at Umeå Univer-
sity in 1971. He was pro-
fessor at Umeå University 
en professor of molecular 
microbiology at Washington 
University .
In 2008 he was active at Umeå 
University to build up a research 
group within bioinformatics and 
infection research. 
He was elected a member of 
the Royal Swedish Academy of 
Sciences in 1987 and took up 
the position as the Academy’s 
permanent secretary in July 
2010. In 1992 he was awarded 
the Göran Gustafsson Prize in 

medicine 
and in 1999 he was elected a 
member of the Royal Swedish 
Academy of Engineering Sci-
ences.

 “An impressive number 
of physicists that have attended 
the Solvay conferences have 
been Nobel laureates or they 
were to become Nobel laure-

ates. And one example has 
already been mentioned that 
at the fifth Solvay international 
conference on electrons and 
photons, 17 of the 29 atten-
dants would become or were 
already Nobel laureates in 
physics. So even though Alfred 
Nobel and Ernest Solvay did 
not meet in person, at least I 
have no evidence for it, their 
creations, their philanthropic 
creations, the Nobel prize and 
the Solvay conference have 
always been intimately connect-
ed through eminent scientists 
that have shaped our current 
knowledge in physics and I am 
sure they will continue to do so 
to move the frontiers of funda-
mental research.”

STAFFAN NORMARK

Staffan Normark
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Dr. James H. Simons is 
President of Euclidean 
Capital, a family office, and 
Board Chair of Renaissance 
Technologies LLC, a highly 
quantitative investment firm, 
from which he retired in 2009 
having founded the company 
and serving as its CEO for over 
thirty years.  Previously he was 
chairman of the Mathematics 
Department at the State Uni-
versity of New York at Stony 
Brook

Dr. Simons holds a B.S. in 
mathematics from the Massa-
chusetts Institute of Technolo-
gy and a Ph.D. in mathematics 
from the University of California 
at Berkeley.  His scientific 
research was in the area of 
geometry and topology.  He 
received the American Math-
ematical Society Veblen Prize 
in Geometry in 1975 for work 
that involved a recasting of the 
subject of area minimizing 

multi-dimensional surfaces.  
Dr. Simons is the founder and 
Chairman of Math for America, 
a nonprofit organization with a 
mission to significantly improve 
math education in our nation’s 
public schools. Together with 
his wife, Marilyn, Dr. Simons 
manages the Simons Founda-
tion, a charitable organization 
primarily devoted to scientific 
research.

The Foundation’s philanthropic 
activities include, in addition to 
Math for America, a major re-

search initiative on the causes 
of autism, and the recent 
establishment of an institute for 
research in mathematics and 
theoretical physics

 “Good taste, in sci-
ence, picking good problems 
is as all the scientists in the 
audience know, an important 
criterion that goes beyond cu-

riosity […] Here is the question. 
Can curiosity and taste of the 
leadership of a private founda-
tion, successfully drive pure 
scientific discovery in a manner 
and with a speed, which would 
amply justify the funds expend-
ed. I think that some problems, 
even in pure science, marshal-
ling some forces, maybe not 
solve the problem, but would 
make some really good prog-
ress in that direction.”

JAMES SIMONS

James Simons
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 “Many times 
over the last weeks, I was 
asked over and over, why 
after one hundred years 
is the Solvay family still 
supporting fundamental 
research and contributing 
regularly to the organization 
of these physics and chem-
istry councils? […] Why 
are we passionate about 
fundamental science? Why do 
we support this type of philan-
thropy?
There are two answers: the 
first one, let me be blunt is re-
turn on investment, the second 
is simply: passion

In a certain way we have 
not changed much from our 
ancestor Ernest: we are still 
inhabited with the idea that we 
have a responsibility to support 
the greater good. In business, 
this expresses itself in the 
culture at Solvay SA, in the 
support to the project Solar-
impuse which has mobilized 
the company towards building 
together a more sustainable  
future.  In regards to philan-
thropy, I strongly believe that  
the objective is to support the 
common good, the family’s 

investment in the Institutes 
constitutes the best return. 
It may not be the quickest 
return, but it is the best return. 
One just needs to look at the 
money invested in promot-
ing these early 20th century 
conferences and the advances 
made by science that followed 
[…]  New technology has 
made our lives easier and has 
lifted huge numbers of people 
out of poverty […]. It is my be-
lief that science will find solu-
tions to new challenges. More 
importantly, fundamental re-
search, as we saw earlier, has 
a multiplying effect because 
major discoveries impact many 
applications that affect many 
lives. Therefore what was true 
in 1911, remains true today: 
Investing into bringing together 
the brightest mind of our time 
to debate the most crucial 

questions, remains the best 
return on investment.

The family remains passion-
ate and incredibly curious 
about the creative process. 
The issues studied by mod-
ern science have become 
too complex to be tackled by 
one mind. Therefore since the 
beginning of the 20th century, 
international networking was 
made necessary to be efficient. 
Hendrik Lorentz and Ernest 
Solvay, managed to create a 
successful format. Today the 
buzzword is Open Innovation. 
It is in itself a social project 
where the sum of the interlock-
ing contributions is much more 
than the individual contribu-
tions added to each other. In 
other words: 1+1=3 This is the 
creative process: It is always 
magic and unexpected, it 
requires unyielding focus and 
discipline, and, most challeng-
ing of all, it requires one to 
maintain a free spirit, which is 
in my view, the highest chal-
lenge of all.”

JEAN-MARIE SOLVAY

Jean-Marie Solvay
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 “The hundredth 
anniversary of the first 
Solvay meeting gives also 
a splendid opportunity for 
publicly celebrating pure 
research, that is, research 
pursued out of curiosity for 
the advancement of human 
knowledge […] Two simple 
and clear principles prevailed 
in the scientific running of the 
Institutes from the very begin-
ning: scientific excellence and 
freedom. No preset priority 

theme was 
imposed on the subjects of the 
Solvay conferences, there was 
no citizenship or laboratory af-
filiation or age quota imposed, 
and no strings were attached 
to the fellowships given to the 
best individuals or laborato-

ries.  No immediate return was 
expected.  No preset goal was 
defined except excellence […]
Independent research institu-
tions which are not constrained 
by short-term returns and 
which can favour long term 
views and long term investi-
gations are therefore without 
doubt an important element 
of the research landscape, of-
fering privileged niches where 
creative research, can freely 
blossom.”

MARC HENNEAUX

 
 “At other occasions, 
you have probably listened to 
other politicians prior to me, 
encouraging you to focus on 
applied research to help us 
solve the problems of our age; 
to stop global warming, to halt 
famines, to cure Alzheimer’s. 
That is fine, but we definitely 
need fundamental research, 
too. 

In the spirit of the Solvay Con-
ference, I say here tonight: the 
shortest road to solve these 
societal challenges often is a 
detour. And therefore my  

message to you is: Embrace 
serendipity, pursue your curios-
ity, follow the beauty… That is 
your noble task. 
And whatever the yields down 
the road for science or society 
at large, they have to be unex-
pected, a source of astonish-
ment themselves.

That is why we should be 
grateful to Ernest Solvay who 
clearly saw the tremendous 
importance of curiosity-driven 
research by setting up, a hun-
dred years ago, the Solvay 

conferences, always devoted 
to questions related to basic 
science”.

That is why I am grateful to 
everybody attending and par-
ticipating in this Solvay Confer-
ence.”

HERMAN VAN ROMPUY

Marc Henneaux

Herman Van Rompuy, 
President of the  
European Council
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 1-  M. Rees, D. Gross and  
  C. de Duve
 2-  P. van Gysel, F. Thielemans,  
  HM Albert II, J-M Solvay,  
  Mme Solvay and M. Henneaux
 3-  D. Renders, HM Albert II,   
  D. Gross and R. Dijkgraaf
 4-  N. Augustine, D. Reynders and  
  HM Albert II
 5- 25th Solvay Conference 
  participants 
 6-  Y. Leterme
 7-  S. Laruelle, B. Cerexhe and  
  H. De Croo
 8-  H. Van Rompuy and D. Janssen
 9-  D. Gross, M. Henneaux and  
  H. Van Rompuy
10-  C. Jourquin and F. Englert
11-   D. Renders, HM Albert II,  
  S. Toyoda and M. Henneaux
12-  P. Busquin and P. van Moerbeke
13-  J-M Solvay, D. Reynders,  
  HM Albert II and E. Maskin
14-  HM Albert II and K. von Klitzing
15-  Mme Solvay and C. de Duve
16-  H. Van Rompuy
17-  J-M Solvay, Mme Solvay,  
  H. Yokota and S. Toyoda
18-  M. Eyskens and P. van Gysel
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13

18
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2011 International  
Solvay Chair in Chemistry

The International Solvay Chairs enable the 
Institutes to invite in Brussels eminent scientists 
for a period of one to two months in order to 
give lectures on their work to researchers in  
the corresponding fields, not only from the ULB 
and the VUB, but also from other Belgian  
universities and abroad. The program started  
in 2006 for physics and in 2008 for chemistry.  
It is an indisputable success.

The 2011 International Solvay Chairs are  
described in separate sections.

Past Chairs
International Solvay Chairs 
in Physics

2006  Professor Ludwig Faddeev 
 (Steklov  Mathematical Institute, 
 Saint-Petersburg, Russia) 

2007  Professor Sir Michael Berry 
 (University of Bristol, UK)
 
2008  Professor David Gross 
 (KITP, Santa Barbara, USA)
 
2009  Professor Valery Rubakov  
 (INR and Russian Academy of Sciences,  
 Moscow, Russia)

2010  Professor Serge Haroche 
 (Collège de France and Ecole Normale   
 Supérieure, Paris, France)

2011  Professor Nathan Seiberg 
 (Institute for Advanced Study, 
 Princeton, USA)

International Solvay Chairs
in Chemistry

2008  Professor Richard Saykally  
 (University of Berkeley, USA) 

2009  Professor Alexander Mikhailov  
 (Max Planck Institute, Berlin, Germany) 

2010  Professor Weitao Yang  
 (Duke University, USA) 

2011  Professor Jean-Luc Brédas  
 (Georgia Institute of Technology,  
 Atlanta, USA)



Professor  
Jean-Luc Brédas
Georgia Institute of  
Technology,  
Atlanta, USA

2011 International  
Solvay Chair in Chemistry
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Jean-Luc Brédas got his PhD in chemistry 
at the university of Namur in 1979. He de-
veloped his research career first at the FNRS 
(Fonds National de la Recherche Scientifique) 
until 1988, when he moved to the University 
of Mons-Hainaut where he became Profes-
seur Ordinaire in 1990. At the same time, he 
made numerous visits to the most prestigious 
international institutions. To name only a few: 
MIT, IBM research center in the United States, 
Caltech, the University of California at Santa 
Barbara, the RIKEN Institute in Japan – the list 
is incomplete. He has also developed an excel-
lence pole – Matera Nova – in Mons.

He is currently the head of a large research 
group at Georgia Tech where he is a distin-
guished professor, but he has kept close ties 
with Belgium, in particular the university of 
Mons, the university of Namur, the UCL, the 
ULB where he holds a honorary doctoral de-
gree and the International Solvay Institutes.

His research deals with the structural, elec-
tronic and optical properties of novel organic 
materials (polymer and oligomer materials) with 

promising characteristics in the field of elec-
tronics, photonics and information technology. 
His work involves theoretical investigations 
based on computational techniques derived 
from quantum chemistry and condensed-
matter physics and keeps a close contact with 
experiment.

His research has received numerous distinc-
tions. In Belgium, the Prix Scientifique Louis 
Empain in 1984, the Francqui Prize in 1997 
and the Prix Quinquennal du FNRS in 2000, 
and he is equally well recognized abroad since 
he got the Descartes Prize of the European 
Union in 2003, the Charles Stone Award of the 
American Chemical Society in 2010 and many 
honorary degrees. He was also elected Fellow 
of the American Physical Society. 

Jean-Luc Brédas is the author of more than 
500 publications in the most prestigious 
journals in the field. These publications are 
very much appreciated by the community as 
indicated by his high number of citations.

The fourth international 
Chair in Chemistry is held by 
Professor Jean-Luc Brédas 
from the Georgia Institute of 
Technology (USA), a world 
renowned chemist. Profes-
sor Brédas gave a fascinat-
ing inaugural lecture entitled  
“Organic Electronic Materials:  
A Bright Future” on  

November 29. The rest of his 
lectures will be given in April  
and October of 2012 and  
will be incorporated in the 
master program in chemistry 
of the ULB. Professor Brédas 
has ongoing collaborations 
with many Belgian research 
teams, including the group of 
Professor Yves Geerts who is 

his host during the period of 
the chair.

The chair program in chem-
istry was launched in 2008 
thanks to a generous grant 
from the Solvay Company, 
which the Institutes gratefully 
acknowledge.

2011 International Solvay Chair  
in Chemistry
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Inaugural Lecture  
29 November 2011
 
Organic Electronic Materials: A 
Bright Future

The origin of the field of or-
ganic electronics can be traced 
back to the 1976 discovery of 
high electrical conductivity in 
polyacetylene, which led to the 
2000 Nobel Prize in Chemistry. 
After reviewing some of the 
progress made over the past 
thirty years, we will describe 
the current state-of-the-art in 
organic electronics and photo-
nics. We will discuss in particu-
lar the applications of organic 
electro-active and optically-
active materials as active 
components in devices such 
as field-effect transistors, light-
emitting diodes, photovoltaic 
cells, or all-optical switches. 
The future of organic electronic 
materials is bright indeed!

Programme 2012
The lectures of Professor Jean-
Luc Brédas will be given in 
2012.
 
Special Seminar 
 
Tuesday 17 April 2012  
Hybrid Interfaces between Or-
ganic Layers and Transparent 
Conducting Oxides

Lectures 
 
Wednesday 18 April 2012  
Charge-Transport Processes in 
Organic Materials 
 
Friday 20 April 2012 
Organic Electroluminescence 
and Applications of Organic 
Light-Emitting Diodes 
 
October 2012   
Title to be advised

Professor Jean-Luc Brédas
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2011 International  
Jacques Solvay Chair 

in Physics



Professor  
Nathan Seiberg
Institute for Advanced 
Study, Princeton, USA

2011 International  
Jacques Solvay Chair 

in Physics
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2011 International Jacques  
Solvay Chair in Physics

Nathan Seiberg got his PhD from the 
Weizmann Institute of Science in 1982, where 
he then held various positions, before moving 
as a Professor to Rutgers in 1989. In 1997, he 
became Professor at the Institute for Advanced 
Study in Princeton.

His research covers various aspects of high 
energy physics, ranging from string theory and 
quantum gravity to more phenomenological 
aspects of particle physics.  In particular, he 
has contributed major advances to the un-
derstanding of the dynamics of quantum field 
theories, especially supersymmetric quantum 
field theories, where he provided powerful and 
unexpected insights, including the fundamental 
role of electric-magnetic duality.  His work has 
led to many applications not only in physics 
but also in mathematics. He has also explored 
the phenomenological consequences of super-

symmetry breaking, which can be tested at the 
Large Hadron Collider - LHC- in Geneva.

For his work, Nathan Seiberg got many honors 
and awards, among which one can mention: 
the Oskar Klein Medal in 1995, a Mac Arthur 
fellowship in 1996 (given “to (young) talented 
individuals who have shown extraordinary orig-
inality and dedication in their creative pursuits”) 
and the most prestigious Dannie Heineman 
Prize for Mathematical Physics in 1998.  Since 
2008 he is a Member of the National Academy 
of Sciences of the United States.

He is regularly invited to give lectures at re-
nowned institutions, including Harvard, Stan-
ford, the Hebrew University of Jerusalem and 
ETH-Zurich.

The sixth international Chair 
in Physics took place in the 
Spring of 2010. It was held 
by Professor Nathan Seiberg 
from the Institute for Advanced 
Study in Princeton, one of  
the world’s leading theoreti-
cians in high energy physics. 
His inaugural lecture, “The 
World’s Largest Experiment” 

took place on October 4 and 
was devoted to the LHC, a 
superb machine aiming at the 
exploration of physics at the 
subatomic scale. 

The inaugural lecture was fol-
lowed by a series of more spe-
cialized, captivating lectures on 
“Supersymmetry”, a fascinat-

ing and powerful symmetry 
that might be experimentally 
discovered soon at CERN. 
These were attended by a 
great number of researchers 
from Belgium and neighbour-
ing countries, and was part of 
the courses of the Amsterdam-
Brussels-Paris International 
School in Theoretical Physics.

Jacques Solvay Chair in Physics

The year 2011 marked the launch of the International “Jacques Solvay Chair in Physics”. After his 
death in 2010, the Board of Directors of the International Solvay Institutes decided to give to the 
chair in physics the name of Jacques Solvay, who presided over the destiny of the Institutes for 
more than 50 years.

Jacques Solvay was deeply interested in science and was firmly convinced that new scientific un-
derstanding inevitably leads to the progress of humanity. His curiosity for scientific progress made it 
more than natural that the chair in physics be renamed after him.

The Institutes are grateful to the Solvay family who has favoured this initiative.
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Professor Nathan Seiberg

Programme
Inaugural Lecture  
4 October 2011

The World’s Largest Experi-
ment
 
The Large Hadron Collider, a 
particle accelerator and the 
world’s largest experiment has 
started operating.  It allows us 
to explore the laws of phys-
ics at shorter distances and 
at higher energies than ever 
before.  The LHC is expected 
to provide further information 
about the standard model of 
particle physics, which de-
scribes the elementary par-
ticles and the forces acting 
between them.  Among the 
potential discoveries the LHC 
may yield are new insights 
about the origin of mass, the 
physics of the early universe, 
new symmetries of nature and 
extra space dimensions.
 

Lectures 
 
Super-dynamics
 
We will review some of the 
techniques that allow us to 
control the dynamics of su-
persymmetric field theories 
emphasizing the role of electric 
magnetic duality.  The presen-
tation will be geared toward 
the subject of supersymmetry 
breaking and will describe the 
various known mechanisms 
leading to it. 
 

Lecture 1: Monday 10 October 
2011
 
Lecture 2: Tuesday 11 October 
2011 
 
Lecture 3: Wednesday 12 Oc-
tober 2011

Lecture 4: Thursday 13 Octo-
ber 2011
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Centenary Solvay Chair
1911-2011



Professor
David Gross 
Kavli Institute for 
Theoretical Physics at 
Santa Barbara, USA

Centenary Solvay Chair
1911-2011
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On the occasion of the hun-
dredth anniversary of the first 
Solvay Conference on Physics, 
the International Solvay Insti-
tutes have created a special 
“Solvay Centenary Chair” .

This chair has been granted to 
Professor David Gross for his 
seminal contributions to par-
ticle physics and string theory.  

In addition to recognizing his 
outstanding scientific merits, 

the granting of the Solvay 
Centenary Chair to Profes-
sor Gross was also a way to 
express the gratitude of the In-
ternational Solvay Institutes for 
the exceptional role he played 
in giving new vigor to their 
activities as chair of the Solvay 
Scientific Committee for Phys-
ics. In this position, Professor 
Gross has not only brought 
back the Solvay Conferences 
to their past glory,  but he has 
also provided invaluable help 

and support in defining the 
new scientific directions.

Professor Gross played a piv-
otal role in activities organized 
for the centenary celebrations 
(“Copenhagen”, Academic 
Session “Why Curiosity-Driven 
Science?”,  opening address 
at the 25th Solvay Conference 
which he chaired, moderator 
of  the panel discussion on 
“The Future of Physics” at the 
Solvay public event).

Centenary Solvay Chair
1911-2011
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Professor David Gross 
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Workshop on 
“Gauge Theories, Strings 

and Geometry”



18 - 20 May 2011

Workshop on 
“Gauge Theories, Strings 

and Geometry”



Workshop on “Gauge Theories, 
Strings and Geometry”

Annual Report 2011- Workshops and School organized by the Institutes

92

Workshops and School organized by the Institutes

The aim of the Workshop was to gather top level researchers working on the relations between 
gauge theories and string theory.

There were 21 seminars by invited speakers, and an overall attendance of about 100 participants 
(speakers included), many of them from abroad, which is a testimony to the interest in the field of 
research and the Workshop itself. The main idea addressed by the workshop is that string theory 
incorporates the physics of gauge theories and other non-gravitational theories, in a way which is 
reminiscent of holography. This powerful “duality” allows in particular cases to describe through 
string theory some strongly coupled phenomena, and vice-versa.

Some specific topics discussed during the Workshop were the following:

• Holographic condensed matter systems
• Emergent gravity
• Exact results in gauge theories and matrix models
• Holography, hydrodynamics and thermalization
• 3-dimensional Chern-Simons gauge theories
• 6-dimensional (2,0) theories
• BPS states counting and wall-crossing

Scientific Committee
Riccardo Argurio  Université libre de Bruxelles, Belgium  
Frederick Denef  Harvard University, USA and K.U.Leuven, Belgium  
Michael Douglas  Stony Brook University, USA  
Frank Ferrari  Université libre de Bruxelles, Belgium  
Shamit Kachru  Stanford University, USA  
Shiraz Minwalla   Tata Institute, Mumbai, India  
Greg Moore  Rutgers, Piscataway, USA  
Kostas Skenderis   Universiteit van Amsterdam, the Netherlands  
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Workshop on “Gauge Theories, Strings and Geometry”

Organizing Committee
    
Riccardo Argurio  Université libre de Bruxelles, Belgium  
Ben Craps  Vrije Universiteit Brussel, Belgium  
Frank Ferrari  Université libre de Bruxelles, Belgium  
Alex Sevrin  Vrije Universiteit Brussel, Belgium 
 

Invited Speakers
    
Francesco Benini  Princeton University, USA  
Jan de Boer  Universiteit van Amsterdam, the Netherlands  
Frederick Denef  Harvard University, USA and K.U.Leuven, Belgium  
Michael Douglas  Stony Brook University, USA  
Nadav Drukker  King’s College London, UK  
Jerome Gauntlett  Imperial College, London, UK  
Rajesh Gopakumar  Harish-Chandra Research Institute, Allahabad, India  
Jonathan Heckman  Institute for Advanced Study, Princeton, USA  
Shamit Kachru  Stanford University, USA  
Marcos Marino  Université de Genève, Switzerland  
Dario Martelli  King’s College London, UK  
Shiraz Minwalla  Tata Institute, Mumbai, India  
Greg Moore  Rutgers, Piscataway, USA  
Andrew Neitzke  The University of Texas at Austin, USA  
Vasily Pestun  Harvard University, USA  
Boris Pioline  Université Paris VI, France  
Martin Schnabl  Academy of Sciences of the Czech Republic, Prague, Czech Republic  
Kostas Skenderis  Universiteit van Amsterdam, the Netherlands  
Yuji Tachikawa  Institute for Advanced Study, Princeton, USA  
Stefan Vandoren  Universiteit Utrecht, the Netherlands  
Herman Verlinde  Princeton University, USA  
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Programme 
 
Wednesday 18 May 2011 

Chair  A. Sevrin 
 
09:10 - 09:15  Welcome address by M. Henneaux, Director of the Solvay Institutes 

09:15 - 10:00  F. Denef String glasses
 
10:00 - 10:45  M. Schnabl On multiple D-brane solutions in OSFT
  
10:45 - 11:15   Coffee Break
 
11:15 - 12:00  R. Gopakumar A Large N Dual to 2d CFTs 

12:00 - 12:45  N. Drukker Generalized quark-antiquark potential at   
 weak and strong coupling
 
12:45 - 14:30   Lunch 

Chair  G. Barnich
 
14:30 - 15:15  K. Skenderis Holographic Inflation confronts data 

15:15 - 16:00   Coffee Break
 
16:00 - 16:45 D. Martelli The large N limit of quiver matrix models   
 and Sasaki- Einstein manifolds
 
16:45 - 17:30  S. Vandoren Black holes and black branes in Lifshitz spacetimes 

Thursday 19 May 2011

Chair F. Ferrari 

09:15 - 10:00  G. Moore Surface Defects and the BPS Spectrum of 4d 
 N=2 Theories 

10:00 - 10:45 B. Pioline Wall-crossing from quantum multi-centered black holes
 
10:45 - 11:15  Coffee Break
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Workshop on “Gauge Theories, Strings and Geometry”

11:15 - 12:00  V. Pestun Localization for ’t Hooft loopsin 4d  N=2 theories
 
12:00 - 12:45  M. Mariño Torus knots and mirror symmetry
 
12:45 - 14:30   Lunch

 
Chair  B. Craps
 
14:30 - 15:15  J. Gauntlett Superfluid black branes for AdS4xS7
 
15:15 - 16:00   Coffee Break
 
16:00 - 16:45  F. Benini Quantum moduli space of 
 N=2 Chern-Simons quivers, AdS4/CFT3 and D6-branes
 
16:45 - 17:30  S. Minwalla  A Theory of Dissipative Superfluid Hydrodynamics 
 
 

Friday 20 May 2011

 
Chair  R. Argurio
 
09:15 - 10:00  J. de Boer Holography, entanglement and thermalization 

10:00 - 10:45  J. Heckman Quantum Field Theory and Fuzzy Twistors 

10:45 - 11:15   Coffee Break 

11:15 - 12:00  H. Verlinde Twistors and Emergent Gravity 

12:00 - 12:45  S. Kachru  Comments on holographic condensed matter 

12:45 - 14:30   Lunch 

Chair  A. Van Proeyen 

14:30 - 15:15  Y. Tachikawa  Surface operators and W-algeberas
 
15:15 - 16:00   Coffee Break 

16:00 - 16:45  M. Douglas  Questions about the D=6 (2,0) theory 

16:45 - 17:30  A. Neitzke  Gauge theory and BBB branes
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Participants
Alexandrov Sergei  Université de Montpellier, France
Arjun Bagchi  University of Edinburgh, UK
Asensio Cesar  Universidad de Zaragoza, Spain
Barnich Glenn  Université Libre de Bruxelles & Solvay Institutes, Brussels, Belgium 
Benichou Raphael  Vrije Universiteit Brussel, Belgium
Berman David  Queen Mary University, London, UK
Bernamonti Alice  Vrije Universiteit Brussel, Belgium
Boulanger Nicolas  Université Mons, Belgium 
Chatterjee Saikat  Tata Institute of Fundamental Research, School of Mathematics, India 
Chemissany Wissam  K.U.Leuven, Belgium
Chiou Chan-Chi  University of Liverpool, UK
Chowdhury Borun  Universiteit van Amsterdam, the Netherlands
Closset Cyril  Weizmann Institute, Rehovot, Israel 
Compere Geoffrey  Universiteit van Amsterdam, the Netherlands
Copland Neil  Vrije Universiteit Brussel, Belgium
de Buyl Sophie  Université Libre de Bruxelles, Belgium 
Detournay Stephane  Université Libre de Bruxelles, Belgium
El-Showk Sheer  IPhT CEA Saclay, France
Englert François  Université Libre de Bruxelles, Belgium
Estes John  K.U.Leuven, Belgium
Fanuel Michael  Université Catholique de Louvain, Belgium
Galli Federico  Vrije Universiteit Brussel, Belgium
Graham Robert  Universität Duisburg-Essen, Germany 
Guica Monica  IPhT, CEA Saclay, France
Heller Michal  Universiteit van Amsterdam, the Netherlands
Hertog Thomas  Univ-paris7, France 
Imeroni Emiliano  Université Libre de Bruxelles & Universite Catholique de Louvain, Belgium
Janssen Bert  Universidad de Granada, Spain
Jarvinen Matti  University of Crete, Heraklion, Greece
Jokela Niko  Technion & University of Haifa, Oranim, Israel
Kim Sung-Soo  Université Libre de Bruxelles, Belgium
Kleinschmidt Axel  Université Libre de Bruxelles, Belgium
Klevtsov Semyon  Université Libre de Bruxelles, Belgium
Koerber Paul  K.U.Leuven, Belgium
Krym Darya  K.U.Leuven, Belgium
Kryvobok Artem  Lambda Research Optics Europe n.v., Gent, Belgium
Lambert Pierre-Henry  Université Libre de Bruxelles, Belgium
Lee Sungjay  DAMTP, University of Cambridge, UK
Lippert Matthew  University of Crete, Heraklion, Greece 
Lledo Maria  IFIC /CSIC-Universitat de València, Spain 
Lozano Yolanda  Universidad de Oviedo, Spain
Lucena Gómez Gustavo  Université Libre de Bruxelles, Belgium 
Marsh David  Cornell University, Ithaca, USA
Maruyoshi Kazunobu  SISSA, Trieste, Italy  
Massai Stefano  IPhT, CEA/Saclay, France 
Mawatari Kentarou  Vrije Universiteit Brussel, Belgium
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Workshop on “Gauge Theories, Strings and Geometry”

Melnikov Dmitry  Tel Aviv University, Israel
Meyer Rene  University of Crete, Heraklion, Greece
Milanesi Giuseppe  Universität Bern, Switzerland
Monnier Samuel  LPTENS Paris, France 
Moskovic Micha  Université Libre de Bruxelles, Belgium
Musso Daniele  Università di Torino - INFN Torino, Italy
Pathak Krishan Kumar  Columbia Institute of Technology, Raipur, India  
Penati Silvia  Università di Milano-Bicocca, Italy
Persson Daniel  ETH Zürich, Switzerland 
Plauschinn Erik  Universiteit Utrecht, the Netherlands 
Puhm Andrea  IPhT - CEA Saclay, France
Redigolo Diego  Université Libre de Bruxelles, Belgium 
Restuccia Cosimo  Max-Planck-Instituts für Gravitationsphysik, Potsdam, Germany 
Rollier Blaise  Universität Bern, Switzerland 
Rovai Antonin  Université Libre de Bruxelles, Belgium 
Segui Antonio  Universidad de Zaragoza, Spain
Shock Jonathan  Max-Planck-Institut für Physik - MPG, München, Germany
Spindel Philippe  Université de Mons, Belgium
Staessens Wieland  Vrije Universiteit Brussel, Belgium
Tan Meng-Chwan  National University of Singapore, Singapore
Thompson Daniel  Vrije Universiteit Brussel, Belgium
Triendl Hagen  CEA Saclay, France
Van Pol Bert  K.U.Leuven, Belgium
Van Proeyen Antoine  K.U.Leuven, Belgium
Vercnocke Bert  CEA/Saclay, France
Virmani Amitabh  Université Libre de Bruxelles and Solvay Institutes, Brussels, Belgium
Vonk Marcel  Instituto Superior Técnico, Lisboa, Portugal
Zayakin Andrey  Università degli Studi di Perugia, Italy
Zhang Hongbao  University of Crete, Heraklion, Greece 
Ziaeii Babak  Shiraz University-International Unit, Iran 
 

What is a torus knot?

A torus knot is simply a knot that can be put on the surface of a 
torus. It is labeled by two coprime integers (Q,P) which specify 
the winding number around each of the one-cycles of the torus

(2,3)
(5,8)

Monday, May 23, 2011
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7th Modave Summer School 
in Mathematical Physics



29 August -
3 September 
2011

7th Modave Summer School 
in Mathematical Physics
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Organizing committee
Josef Lindman Hornlund (ULB)
Antonin Rovai (ULB)
Federico Galli (VUB)
Diego Redigolo (ULB) 
Frederik Coomans (KUL)
Pierre-Henry Lambert (ULB) 
Bert Van Pol (KUL) 

The school was organised 
by young PhD students and 
Post-docs of the Service de 
physique théorique et mathé-
matique of the ULB, the Theo-
retical Particle Physics Group 
of the VUB, the Institute for 
Theoretical Physics of the KUL 
and the Service de physique 
théorique et mathématique 
of the Université de Mons-
Hainaut.

The main goal of the school 
was to study mathematical 
tools useful for research in 
theoretical physics of funda-
mental interactions, generally 
supposed to be known but too 
seldom explained in details.
The summer school consisted 
of about 6 hours of lectures a 
day, during the morning and in 
the late afternoon. The partici-
pants were given the opportu-
nity to give a short presenta-
tion on their work (25-30 min). 
This years topics included an 
introduction to gauge/gravity 
duality, loop quantum gravity, 
supersymmetric sigma models, 
confinement as well as various 
aspects of black holes. 
The atmosphere was informal 
and relaxed, so as to encour-
age the participants to interact 
with the speakers, who are 
also young researchers. As 

the level of the average par-
ticipant was not known, the 
courses are supposed to begin 
with the basics, be synthetic 
and self-contained. Reference 
books were also placed at 
the disposal of everyone. The 
major part of the afternoon 
was left free, in order to allow 
spontaneous discussions and/
or meetings for questions and 
answers in connection with the 
morning’s courses.

Lectures
• Matteo Giordano (University 
of Zaragoza): Models for con-
finment.  
After a general introduction to 
the problem of confinement 
in gauge theories, Giordano 
discussed its explicit realisa-
tion in two models: the two-
dimensional, exactly solvable 
Schwinger model, and three-
dimensional compact QED. He 
also reviewed possible mecha-
nisms for confinement in four 
dimensions. 

• Sophie de Buyl and Stephane 
Detournay (ULB): Gauge/Grav-
ity duality.  
Motivating the correspondence 
and generalities – String theory 
“derivation” and dictionary – 
Computing CFT correlators 
from AdS gravity – Extensions 
of the correspondence and 
recent applications.

• Andreas J. Woehr (University 
of Tubingen): Loop Quantum 
Gravity.
A systematic description of ca-
nonical quantization is outlined 
and the underlying mathemat-

ics is shown. In addition, 
Woehr described the kine-
matical quantization and the 
implementation and solution 
of the constraints. The main 
results of the theory such as 
the discovery of Planck scale 
discreteness of geometry and 
the computation of the entropy 
of a black hole are illustrated. 
Woehr also covered the main 
ideas behind the spin foam 
representation of LQG in detail 
for the mathematical rigor-
ous case of 2+1 gravity. Loop 
Quantum Cosmology (LQC), 
the application of the quantiza-
tion methods of LQG to homo-
geneous spacetimes was intro-
duced. The main predictions 
of LQC such as the avoiding 
of the big bang singularity by 
extending the time evolution 
to negative times (big bounce) 
were showned. 

• Malin Goteman (Uppsala 
University): Supersymmetric 
sigma models.  
In these lectures, Goteman 
derived supersymmetric 
non-linear sigma models from 
basic considerations. After 
introducing superspace and 
superfields, the geometric 
constraints on the target space 
arising from extended super-
symmetry on the sigma model 
were discussed in detail. Differ-
ent aspects of Kähler geometry 
and hypercomplex geometry 
were reviewed, and a brief 
introduction to generalized 
complex geometry was given. 
Related topics such as gauged 
isometries, quotient construc-
tions and T-duality on sigma 
models were covered. 

7th Modave Summer School 
in Mathematical Physics



101

Annual Report 2011- Workshops and School organized by the Institutes

W
or

ks
ho

ps
 &

 S
ch

oo
l o

rg
an

iz
ed

 b
y 

th
e 

In
st

itu
te

s

7th Modave Summer School in Mathematical Physics
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• Clément Ruef (Albert Einstein 
Institute, Potsdam): Extremal 
black holes, and other super-
gravity solutions. 
In these lectures Ruef tried to 
give a pedagogical overview  
on an interesting topic of 
supergravity, which are the 
multicenter solutions.  
Clément reviewed the different 
approaches to them (Denef, 
Bena, Warner; Algebraic ap-
proach) and tried to link them 
to holography and to black hole 
microstates. He first looked 
at supersymmetric solutions, 
and then to the generalisation 
to non-supersymmetric ones, 
emphisizing on their similitudes 
and differences.  

• Josef Lindman Hörnlund 
(ULB): Black hole uniqueness 
theorems.
Josef discussed in detail two 
famous theorems for black 
holes in pure four-dimensional 
gravity; Israel/Bunting/Ul-
Alam’s staticity implies spheri-
cal symmetry-theorem and 
Hawking’s stationarity implies 
axi-symmetry rigidity-theorem 
from a differential geometric 
perspective. He also discussed 
briefly the state-of-the-art 
uniqueness theorems of the 
Kerr black hole and topics such 
as umbillic embeddings, global 
foliations, conformal flatness 
and so on.  

7th Modave Summer School in Mathematical Physics
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Participants
Benjamin Bollen  Universiteit Gent, Belgium 
Dario Buttazzo  Scuola Normale Superiore, Pisa, Italy 
Nele Callebaut  Universiteit Gent, Belgium 
Nicolo Colombo  Université Mons-Hainaut, Belgium 
Frederik Coomans  K.U.Leuven, Belgium 
Sophie de Buyl  ULB, Belgium 
Stephane Detournay  ULB, Belgium
Michaël Fanuel  UCL, Belgium 
Federico Galli  VUB, Belgium 
Matteo Giordano  Universidad de Zaragoza, Spain
Gustavo Lucena Gomez  ULB, Belgium 
Malin Göteman  Uppsala Universitet, Sweden
Kristian Holsheimer  Universiteit van Amsterdam, the Netherlands 
Josef Lindman Hörnlund ULB, Belgium 
Pierre-Henry Lambert  ULB, Belgium
Elisa Meunier  Université de Tours, France
Micha Moskovic  ULB, Belgium
Fredrik Ohlsson  Göteborgs Universitet, Sweden
Andrea Puhm  IPhT/CEA, Saclay, France 
Diego Redigolo  ULB, Belgium 
Antonin Rovai  ULB, Belgium
Clément Ruef  Max Planck Institute for Gravitational Physics   
 – Albert Einstein Institute – Golm, Germany
Joris Vanhoof  VUB, Belgium
Bert Van Pol  K.U.Leuven, Belgium 
Amitabh Virmani  ULB, Belgium 
Andreas J. Woehr  Universität Tübingen, Germany 
Yihao Yin  Universiteit van Groningen, the Netherlands 
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Workshop on 
“The Early Solvay Councils  

and the Advent of the  
Quantum Era”



”The Early Solvay Councils and the Advent of the Quantum Era”
Workshop organized by the International Solvay Institutes

Sponsors:
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Organizing committee
 
Kenneth Bertrams - FNRS - ULB
Marc Henneaux - Solvay Institutes & ULB
Catherine Kounelis - ESPCI, Paris
Franklin Lambert - VUB
Pierre Marage - ULB

Invited members

Bernadette Bensaude-Vincent 
Université Paris I, France
Frits  Berends
Universiteit Leiden, The Netherlands
Diana K. Buchwald 
Caltech, Pasadena, USA
Nicolas Coupain
Solvay S.A., Belgium
Michael Eckert 
Deutsches Museum, München, Germany
John L. Heilbron
University of California Berkeley, USA
Dieter Hoffmann
Max-Planck-Institut für 
Wissenschaftsgeschichte, Berlin, Germany
Ernst Homburg
Universiteit Maastricht, The Netherlands

Helge Kragh
Aarhus University, Denmark
Franklin Lambert
VUB, Brussels, Belgium
Pierre Marage 
ULB, Brussels, Belgium
Arne Schirrmacher 
Humboldt Universität zu Berlin, Germany
Jos Uffi nk 
Universiteit Utrecht, The Netherlands
Dirk van Delft 
Universiteit Leiden 
& Museum Boerhaave, The Netherlands
Geert Vanpaemel 
K.U.Leuven, Belgium

 

www.solvayinstitutes.be

of the First Conseil
de Physique Solvay

Brussels, 14 October 2011
Royal Academy of Belgium

Avec le soutien du Ministère de la Communauté française.
Dit project wordt ondersteund binnen het Actieplan Wetenschapscommunicatie, een initiatief van de Vlaamse Regering.

14 October 2011

Workshop on 
“The Early Solvay Councils  

and the Advent of the  
Quantum Era”
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Workshop on  
“The Early Solvay Councils and 
the Advent of the Quantum Era”
To celebrate the centenary of the first Solvay Council on Physics, the International Solvay Institutes 
for Physics and Chemistry organized a round table meeting of distinguished historians of science.
This workshop took place on 14 October 2011 at the Belgium’s Royal Academy.

The idea was to make the broader public aware of the importance of the early Solvay Councils in 
the development of quantum physics. Seven lectures were presented by experts in the field.
Special attention was given to elements which favoured the birth of new major areas in physics, 
and to the innovative aspects of Ernest Solvay’s International Institute of Physics that paved the 
way to modern scientific collaboration.

Also some broader issues were addressed, such as the social and scientific environment of founder 
E. Solvay, the impact of the international networks of physicists and scientific institutions in the 
early twentieth century, and the changing role of physics in, and on the public sphere.

The workshop was a clear success: more than 100 persons registrated for this event. The Insti-
tutes intend to publish the proceedings of this Solvay Workshop, as has been done in the past for 
similar workshops.

Invited Members
Bernadette Bensaude-Vincent Université Paris I, France
Frits Berends Universiteit Leiden, the Netherlands
Diana K. Buchwald  Caltech, Pasadena, USA
Nicolas Coupain  Solvay S.A., Belgium
Michael Eckert  Deutsches Museum, München, Germany
John L. Heilbron  University of California Berkeley, USA
Dieter Hoffmann  Max-Planck-Institut für Wissenschaftsgeschichte, Berlin, Germany
Ernst Homburg Universiteit Maastricht, the Netherlands
Helge Kragh  Aarhus University, Denmark
Franklin Lambert VUB, Brussels, Belgium
Pierre Marage ULB, Brussels, Belgium
Arne Schirrmacher  Humboldt Universität zu Berlin, Germany
Jos Uffink  Universiteit Utrecht, the Netherlands
Dirk van Delft  Universiteit Leiden, the Netherlands
Geert Vanpaemel  K.U.Leuven, Belgium
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Programme
 
09:15 - 09:20 Official opening by Prof. Marc Henneaux 

Chair  E. Homburg (Universiteit Maastricht)

09:20 - 09:40 P. Marage (ULB) Introductory talk

09:40 - 10:00 F. Lambert (VUB)
 Einstein’s Witches’ Sabbath in Brussels:   
 from the Legend back to the Facts

10:00 - 10:30 J.L. Heilbron (University of California Berkeley)
 The Impact of the First Two Solvay Conferences on 
 the British Attendees and their Collaborators

Chair J. Uffink (Universiteit Utrecht)

11:00 - 11:30 M. Eckert (Deutsches Museum, Munich) 
 From X Rays to the h-Hypothesis: Sommerfeld 
 and the Early Quantum Theory, 1909-1913

11:30 - 12:00 D. Hoffmann (Max-Planck-Institut für Wissenschaftsgeschichte)
 Walther Nernst, Max Planck and Others – Berlin Physicists and  
 their Role in the Organization and Running of the 
 First Solvay Conference

Chair G. Vanpaemel (K.U.Leuven)

14:00 - 14:30 N. Coupain (Solvay S.A.) Ernest Solvay’s scientific networks.
 From personal research to academic patronage

14:30 - 15:00 F. Berends (Universiteit Leiden) 
 Lorentz, the Solvay Councils and the Physics Institute

15:00 - 15:30 A. Schirrmacher (Humboldt Universität zu Berlin)
 Who made quantum theory popular? On the relation between 
 the early Solvay Councils and the emerging network of centers  
 for quantum physics

16:00 - 17:30 Round table discussion chaired by H. Kragh (Aarhus)
 Members of the panel: B. Bensaude-Vincent (Paris), J. Heilbron  
 (Berkeley), D. Hoffmann (Berlin), D. van Delft (Leiden).

19:30 Banquet Dinner - Hôtel Métropole
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Workshop on “The Early Solvay Councils and the Advent  
of the Quantum Era”
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The International  
Doctoral School

28 September - 
14 October 2011
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This school was organized for 
the fifth consecutive year in 
the fall of 2011 by the Interna-
tional Solvay Institutes and the 
Service de Physique Théorique 
et Mathématique at U.L.B., the 
Theoretical Particle Physics 
group at V.U.B, the Labora-
toire de Physique Théorique at 
École Normale Supérieure in 
Paris and the Institute for The-
oretical Physics in Amsterdam. 
Each of the organizing sites 
(Brussels, Paris and Amster-
dam) welcomed the students 
for intense three-week ses-
sions separated by one-week 
breaks.

The participants were all begin-
ning graduate students, from 
the organizing nodes and also 
from various other institutions 
in France, the Netherlands 
and Belgium. All the students 
followed more than 250 hours 
of lectures organized in various 
courses. The main goals were 
to strengthen their training in 
quantum field theory and string 
theory and to introduce them 
to cutting-edge research prob-

lems in the field. In Brussels, 
Prof. Adel Bilal and Alberto 
Lerda taught the Advanced 
Quantum Field Theory (30 h) 
and Introduction to String The-
ory (24 h) courses respectively, 
carrying on their much appreci-
ated contribution to the school. 
Moreover, Prof. Nathalie 
Deruelle, from the AstroParti-
cule Cosmologie laboratory in 
Paris VII University, joined our 
team of teachers this year and 
was in charge of lectures on 
General Relativity, Cosmology 
and Black holes (24 h). Finally, 
Prof. Nathan Seiberg, holder 
of the Solvay Chair in Physics, 
talked about the Large Hadron 
Collider experiment in his inau-
gural lecture and then delivered 
a series of four two-hours 
lessons on supersymmetric 
gauge theories and  curved 
superspace.

This programme is unique in 
Europe. It provides a great 
opportunity for the students to 
be introduced, at an unusually 
early stage in their training, to 
the “Big Picture” of a highly 

technical field that covers large 
areas of Physics and Mathe-
matics. The possibility to meet 
leading experts in an informal 
setting and to share research 
interests and insights with 
fellow graduate students from 
other countries, which may be-
come long-term collaborators 
after their PhD study, is also a 
great asset of the School.

In Brussels, the School greatly 
benefits from the assistance of 
the International Solvay Insti-
tutes, both through financial 
and organizational supports.

The School has now reached 
maturity, with an excellent or-
ganization, thoroughly chosen 
topics and a smooth transition 
between the trainings offered 
at the different nodes. All the 
participants seem extremely 
enthusiastic about this pro-
gramme and we are looking 
forward to welcoming the 
students next year.

FRANK FERRARI

“Quantum Field Theory,  
Strings and Gravity”

“The purpose of my teaching at the doctoral school was to provide the students with tools that 
would allow them to better understand current gravitational theories.

The list of such tools includes:

• Differential geometry concepts
• An advance presentation on black holes in general relativity
• A presentation on current cosmology themes (mainly inflation and black energy). “

         NATHALIE DERUELLE
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“Quantum Field Theory, Strings and Gravity”

The Brussels Organizing 
Committee
Riccardo Argurio  ULB
Ben Craps  VUB
Frank Ferrari  ULB

Participating Institutions
• Institute for theoretical physics, Universiteit van 
Amsterdam, the Netherlands 

• Laboratoire de physique théorique, Ecole 
Normale Supérieure (Paris), France 
 
• Physique théorique et mathématique, ULB / 
Theoretical particle physics, VUB, Brussels, 
Belgium.

Programme Brussels 2011
• String Theory – Alberto Lerda (Torino, Italy);

• General Relativity, Cosmology and Black Holes 
– Nathalie Deruelle (AstroParticule Cosmologie, 
Paris VII, France);

• Advanced Quantum Field Theory - Adel Bilal 
(ENS Paris, France);

• Supersymmetric gauge theories and curved 
superspace – Nathan Seiberg (Princeton, USA).

Participants
Borsato Riccardo Universiteit Utrecht, 
 the Netherlands
Busch Xavier  Université Paris Sud, Orsay,  
 France 
de Lange Paul  Universiteit van Amsterdam,  
 the Netherlands 
Dugard J-Philippe Université Paris-Sud 11,   
 France 
Hörtner Sergio Université libre de Bruxelles,  
 Belgium 
Karlsson Anna  Chalmers University of 
 Technology, Sweden 
Kelm Maximilian  ETH Zurich, Switzerland
Knoops Rob  CERN, Switzerland/  
 K.U.Leuven, Belgium 
Krämer Manuel  Universität zu Köln, Germany
Laidet Julien  Ecole polytechnique,   
 France
Mayerson Daniel  Universiteit van Amsterdam,  
 the Netherlands
Mosk Benjamin  Universiteit van Amsterdam,  
 the Netherlands)
Pinzani F. Natalia   Universiteit van Amsterdam,   
 the Netherlands)
Taels Pieter  Vrije Universiteit Brussel,  
 Belgium
Vanel Thomas  Université Paris 6 (UPMC) -  
 laboratoires LPTHE & 
 LPTENS, France
Vanhoof Joris  Vrije Universiteit Brussel,  
 Belgium
Vollenweider Carl  ETH Zurich, Switzerland 
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Professor 
Diana K. BUCHWALD 
Caltech, Pasadena, USA 

1st February 2011 

Abstract 

As one of the few participants 
of the First International Solvay 
Congress in Physics held in 
Brussels in 1911, Albert Ein-
stein was then a relatively un-
known young scientist, present 
thanks to the foresight of H.A. 
Lorentz. He was both honored 
to be invited and yet skeptical 
of the meeting’s stated goal of 
resolving the challenge be-
fore them, namely the issues 
posed by the newly formulated 
quantum theory. By the time 
he left Europe in 1933, Einstein 
had become a distinguished 
attendee, whose occasional 
absences were always  
lamented. Why did Einstein 

choose to attend some, but 
not all conferences? What 
role did he play in their orga-
nization, in the formulation of 
topics, and in the research 
agenda of the Solvay Institute? 
And how did the significance 
and reach of the Solvay Con-
gresses evolve before the Sec-
ond World War? This exami-
nation will draw upon original 
documentary evidence from 
Einstein’s correspondence and 
writings with scientists, family, 
and friends, as well as recent 
scholarship in the history of 
physics. 

A Long and Complicated Friendship:  
Albert Einstein & the Solvay Conferences, 
1911-1933



Annual Report 2011- Colloquia

Colloquia

115

Co
llo

q
ui

a

Invisible Cloaks & a Perfect Lens

Professor 
John PENDRY 
Imperial College London, UK

1st March 2011

 

Abstract
 
Electromagnetism encompass-
es much of modern technol-
ogy. Its influence rests on our 
ability to deploy materials that 
can control the component 
electric and magnetic fields. 
A new class of materials has 
created some extraordinary 
possibilities such as a nega-
tive refractive index, and lenses 
whose resolution is limited only 
by the precision with which we 
can manufacture them. Cloaks 
have been designed and built 
that hide objects within them, 
but remain completely invisible 
to external observers.  
The new materials, named 
metamaterials, have properties 

determined as much by their 
internal physical structure as 
by their chemical composition 
and the radical new proper-
ties to which they give access 
promise to transform our ability 
to control much of the electro-
magnetic spectrum. 
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Professor
Klaus MÜLLEN 
Max-Planck-Institute for 
Polymer Research, Mainz, 
Germany 

22 March 2011 

Abstract 

Research into energy technolo-
gies and electronic devices is 
strongly governed by the avail-
able materials. We introduce a 
synthetic route to graphenes 
which is based upon the cyclo-
dehydrogenation (“graphitiza-
tion”) of well-defined dendritic 
(3D) polyphenylene precursors. 
This approach is superior to 
physical methods of graphene 
formation such as chemical 
vapour deposition or exfoliation 
in terms of its (i) size and shape 
control, (ii) structural perfection, 
and (iii) processability (solution, 
melt, and even gas phase).  
The most convincing case is 
the synthesis of graphene 
nanoribbons under surface 
immobilization and in-situ  
control by scanning tunnelling 
microscopy.  

Columnar super structures 
assembled from these nanog-
raphene discs serve as charge 
transport channels in electronic 
devices. Field-effect transistors 
(FETs), solar cells, and sensors 
are described as examples.
Upon pyrolysis in confining ge-
ometries or “carbomesophas-
es”, the above carbon-rich 
2D- and 3D- macromolecules 
transform into unprecedented 
carbon materials and their 
carbon-metal nanocompos-
ites. Exciting applications are 
shown for energy technolo-
gies such as battery cells and 
fuel cells. In the latter case, 
nitrogen-containing graphenes 
serve as catalysts for oxygen 
reduction whose efficiency is 
superior to that of platinum. 

The Polymer Chemistry of  
Carbon Materials and Graphenes
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Professor  
Lance DIXON 
SLAC National Accelerator 
Laboratory, Menlo Park, USA  
& CERN, Genève, Switzerland 

26 April 2011

Abstract 

The Large Hadron Collider at 
CERN is now exploring the en-
ergy frontier of particle physics, 
searching for new particles and 
interactions. 
For the LHC to uncover many 
types of new physics, the 
“old physics” produced by 
the Standard Model must be 
understood very precisely. For 
decades, the central theo-
retical tool for this job was the 
Feynman diagram. However, 
Feynman diagrams are just too 
slow, even on fast computers, 
to allow adequate precision 
for complicated LHC events 
with many jets in the final state, 
events that are already visible 
in the initial LHC data. Over the 
past few years, alternative 

methods to Feynman diagrams 
have come to fruition. These 
new “on-shell” methods are 
based on the old principle of 
unitarity. They can be much 
more efficient because they ex-
ploit the underlying simplicity of 
scattering amplitudes, and re-
cycle lower-loop information. I 
will explain how and why these 
methods work, and present 
some of the recent state-of-
the-art results that have been 
obtained with them. 

New Tools for Forecasting Old Physics 
at the LHC
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Professor  
Lars BERGSTRÖM 
Stockholm University, Swe-
den 

17 May 2011

 
Abstract 

The problem of the identity 
of dark matter belongs to the 
most important ones in phys-
ics and cosmology. Pres-
ently, three different methods 
are used for its identification: 
Accelerator searches, direct 
detection and indirect detec-
tion. In this talk, I will describe 
the situation in this rapidly 
developing field, discussing 
advantages and drawbacks 
of each method, and discuss 
strategies to combine them in 
order to get closer to a solu-
tion of this enigmatic problem. 
Particular focus will be given 
to weakly interacting massive 
particles such as those 

implied by supersymmetric 
models, but other candidates 
will also be discussed. Future 
prospects for experimental 
progress in this field will be 
discussed. 

Models and detection methods  
for dark matter
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Professor 
Costas M. SOUKOULIS 
Iowa State University, Ames, 
Iowa, USA & University of 
Crete, Heraklion, Greece 

24 May 2011

Abstract 

In the last decade, a new  
area of photonics research 
has emerged, that has given 
the ability to produce  
materials with entirely novel 
electromagnetic properties. 
These new materials are 
known as “metamaterials” for 
their ability to take beyond 
conventional materials. Clear-
ly, the field of metamaterials 
can develop mould-breaking 
technologies for a plethora of 
applications, where control 
over light (or more generally 
electromagnetic radiation) is  
a prominent ingredient—
among them telecommunica-
tions, solar energy harvesting, 
biological and THz imaging 

and sensing, optical isolators 
and polarizers.  

In this talk, I give an introduc-
tion into this emerging field, 
review recent progress, and 
highlight remaining challenges 
and opportunities. 

Photonic Metamaterials:  
Challenges and Opportunities
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Professor 
Nathan SEIBERG 
Institute for Advanced Study, 
Princeton, USA

4 October 2011  

 
Abstract 

The Large Hadron Collider, a 
particle accelerator and the 
world’s largest experiment has 
started operating. It allows us 
to explore the laws of phys-
ics at shorter distances and 
at higher energies than ever 
before. The LHC is expected 
to provide further information 
about the standard model of 

particle physics, which de-
scribes the elementary par-
ticles and the forces acting 
between them. Among the 
potential discoveries the LHC 
may yield are new insights 
about the origin of mass, the 
physics of the early universe, 
new symmetries of nature and 
extra space dimensions. 

The World’s Largest Experiment
2011 International Jacques Solvay Chair in Physics
Inaugural Lecture
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Professor 
Marc FONTECAVE 
Université Joseph Fourier, 
Grenoble, France & Collège 
de France, Paris, France

25 October 2011 

Abstract 

One of the grand challenges  
of twenty-first century chem-
istry is to convert abundant 
energy-poor molecules to 
energy rich molecules using 
sunlight as the energy source. 
Hydrogen from water is such  
a solar fuel. However its 
production and use currently 
depend on noble metals such 
as Platinum which is expensive 
and not abundant enough.  
Viable renewable energy sys-
tems will require new catalysts 
made from earth-abundant 
materials, cheap and robust. 

We will describe our bioin-
spired strategy, aiming at  
reproducing hydrogenase 
 

active sites, which leads to  
remarkable nickel- and iron-
based as well as cobalt-based 
(photo)catalysts for hydrogen 
production and oxidation. 

Bioinspired chemistry and artificial  
photosynthesis: from hydrogenases  
to catalysts for water splitting and  
hydrogen production
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Professor 
Jean-Luc BREDAS 
Georgia Institute of   
Technology, Atlanta, USA 

29 November 2011 

Abstract

The origin of the field of or-
ganic electronics can be traced 
back to the 1976 discovery of 
high electrical conductivity in 
polyacetylene, which led to the 
2000 Nobel Prize in Chemistry. 
After reviewing some of the 
progress made over the past 
thirty years, we will describe 
the current state-of-the-art in 
organic electronics and photo-

nics. We will discuss in particu-
lar the applications of organic 
electro- active and optically-
active materials as active 
components in devices such 
as field-effect transistors, light-
emitting diodes, photovoltaic 
cells, or all-optical switches. 
The future of organic electronic 
materials is bright indeed! 

Organic Electronic Materials: A Bright Future
2011 International Solvay Chair in Chemistry 
Inaugural Lecture



Annual Report 2011- Colloquia

Colloquia

123

Co
llo

q
ui

a

Professor 
Jan ZAANEN 
Lorentz Institute for Theoreti-
cal Physics, Leiden University, 
the Netherlands 

13 December 2011  

Abstract

The general nature of mat-
ter formed from fermions is 
mysterious.  The established 
methods of many body quan-
tum physics fail and empirically 
one finds that the phenomeno-
logical Fermi-liquid and BCS 
theories fail: non Fermi-liquid 
quantum critical metals are 
observed in heavy fermion 
systems and cuprate high Tc 
superconductors. Remarkably, 
it appears that the mathemat-
ics of string theory is capable 
of describing such states of 
fermion matter. The AdS/CFT 
correspondence translates 
this problem into an equiva-
lent general-relativity problem 
involving the propagation  
of classical fields in an  

Anti-de-Sitter space-time with 
a black hole in its center.  Trig-
gered by the succes of AdS/
CFT predicting the low viscos-
ity of the quark-gluon plasma, 
the focus shifted very recently 
to the fermions, creating much 
excitement. It appears that 
both emergent Fermi-liquids 
and non Fermi-liquids can be 
gravitationally encoded, as well 
as ‘holographic’ superconduc-
tors having suggestive traits in 
common with the real life high 
Tc variety. 

Quantum criticality, high Tc  
superconductivity and the AdS/CFT  
correspondence of string theory
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Programme
10:00  Introduction by Professor Alexander Sevrin (Vrije Universiteit Brussel),
 President of the Colloquium

10:10 Professor Carlos Frenk (Durham, UK)
 Recreating the cosmos in a supercomputer: the evolution of 
 galaxies and larger scale structures 

11:20 Professor Ariel Goobar (Stockholm University, Sweden)
  Observational Cosmology and Supernovae
 
12:30 Lunch
 

Poster Session with contributions of the Belgian research groups working in the Cosmology  
and Particle Astrophysics 

14:00  Professor Paolo De Bernardis (Sapienza-Università di Roma, Italy) 
   Cosmic Microwave Background Radiation and the Big Bang 
 
15:10 Professor Joseph Silk (Oxford University, UK)
 Particle cosmology, dark matter and dark energy 
 
16:30 Closing Reception

Colloquium on “Cosmology : 
The Science of the Universe” 
19 March 2011
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Colloquium on “Cosmology: The Science of the Universe”

 

               THE ROYAL ACADEMIES FOR SCIENCES AND THE ARTS OF BELGIUM 
 

     COLLOQUIUM 
    

COSMOLOGY: THE SCIENCE OF THE UNIVERSE 
 

 

 

   19 - 03 - 2011 
                          09.30 - 17.30 
 

 Paleis der Academiën - Palais des Académies 

           Hertogsstraat 1 - 1 rue Ducale 
       Brussel - Bruxelles 
    

       Organisation: 
Nationaal Comité voor Zuivere en Toegepaste 

Natuurkunde - Comité National de Physique Pure et 
Appliquée 

 

Programme : 
     

• Prof. C. FRENK (Univ. Durham, UK) 
 

  Recreating the cosmos in a supercomputer:  
  the evolution of galaxies and larger scale  
  structures 
 

• Prof. A. GOOBAR (Univ. Stockholm) 
 

 Observational Cosmology and Supernovae  
 
• Prof. P. DE BERNARDIS (Univ. Roma) 
 

 Cosmic Background Radiation and the 
 Big Bang 
 

• Prof. J.SILK (Univ. Oxford) 
 

  Particle Cosmology, dark matter and dark      
  energy 

 

• Poster session by the Belgian Research    

 Institutions 
 

Programme info : www.bncphys.be 
 

Inschrijvingen – Inscriptions : 
   

Door storting van 10 EUR als bijdrage in de onkosten 
(inclusief lunch en receptie) vóór  10-03-11 op rekening 
679-2008025-28, met de vermelding “D6-10/206” en de 
naam van deelnemer. 
 

Par versement de 10 EUR comme participation aux frais 
(lunch et reception compris)  avant  10-03-11 sur le 
compte 679-2008025-28, avec la mention “D6-10/206” 
et le nom du participant. 

 

 

 

 

 

Sponsors:  
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Local Organizing Committee 

Thomas Hertog APC, France
David Langlois  APC, France
Daniele Steer  APC, France
Sarodia Vydelingum  APC, France

Scientific Advisory Committee 

Alessandra Buonanno  University of Maryland,  
 USA
Latham Boyle Perimeter Institute,   
 Canada
Ben Craps  VUB/Solvay, Belgium
Thomas Hertog  APC, France
David Langlois  APC, France
Viatcheslav Mukhanov  LMU, Germany
Misao Sasaki  Kyoto University, Japan
Alexei Starobinsky  Landau Institute, Russia
Paul Steinhardt  Princeton University, USA

Confirmed speakers
Niayesh Afshordi  Perimeter Institute,   
 Canada
Daniel Baumann  IAS, USA
Iosif Bena  CEA Saclay, France
Adam Brown Princeton University,   
 USA
Alessandra Buonanno  University of Maryland,  
 USA
Cliff Burgess  Perimeter Institute,   
 Canada
Xingang Chen  Cambridge University, UK
Neil Cornish  Montana State University  
 USA
Curt Cutler  JPL, USA
Thibault Damour IHES, France
Gia Dvali  LMU, Germany/NYU, USA
Ken Ganga  APC, France
Gary Horowitz  UCSB, USA
Scott Hughes  MIT, USA
Jean-Luc Lehners  MPI Potsdam, Germany
Liam McAllister  Cornell University, USA
Rob Myers  Perimeter Institute,   
 Canada
Alberto Nicolis  Columbia University, USA
Misao Sasaki  Kyoto University, Japan
Bernard Schutz  AEI, Germany
Alexei Starobinsky  Landau Institute, Russia
Takahiro Tanaka  Kyoto University, Japan
Benjamin Wandelt IAP, France/University of  
 Illinois, USA
David Wands  University of Portsmouth, UK
Jun’ichi Yokoyama  Tokyo University, Japan

Workshop on “Cosmological 
Frontiers in Fundamental Physics” 
14 – 17 June 2011 - APC, Paris

The purpose of this informal workshop was to discuss and exchange ideas on recent develop-
ments at the interface of modern cosmology and fundamental physics.

Scientific Areas: Cosmology, String Theory, Particle Physics, Quantum Gravity

This workshop was the fifth in a series organized jointly by the Perimeter Institute (Waterloo, Cana-
da), the International Solvay Institutes (Brussels, Belgium) and APC (Denis Diderot University, Paris, 
France). The last edition was at the Perimeter Institute in June 2010
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31 July – 12 August 2011

The 4th MHD summer pro-
gram in Brussels, organized 
by the “Service de Physique 
Statistique et des Plasmas”, 
took place between the 31st 
of July and the 12th of August 
2011. For this edition, 15 guest 
scientists were accommodated 
at ULB to work on projects 
related to the modeling and 
simulation of hydro- and mag-
netohydro- dynamic flows.

As in the previous editions of 
this event, the objective was 
not to have lectures or semi-
nars but to spend most of the 
time on research projects and 
benefit from the proximity of 
fellow workers to collaborate 
and exchange ideas. 

Topics and projects 
• usage of the OpenFoam CFD 
library for fusion resistive non-
linear plasma simulations; 
• dynamic simulations of 
Lorentz force velocimetry with 
magnetic dipoles; 
• finite element simulations of 
liquid-metal flows at high Hart-
mann numbers; 
• magnetic field effects on 
three dimensional stability of 
natural convection flows in dif-
ferentially heated cavities; 
• particle transport in MHD 
turbulent channel flows; 
• modeling of free surface 
lithium flows; simulation of 
magnetohydrodynamic flows in 
toroidal ducts; 
• spectral methods for wall 
bounded MHD flows; MHD 
instabilities in aluminum reduc-
tion cells; 

• study of energy transfers in 
quasi-static MHD turbulence; 
• impact of scale separation on 
the non-linear energy transfers 
in MHD turbulence; 
• algorithms for the magnetic 
induction equation on unstruc-
tured grids; 
• study of anisotropy in MHD 
ring to ring transfers.

For the Service de Physique 
Statistique et des Plasmas, 
hosting such an event allows 
its members, and in particular 
young post-docs and PhD 
students to collaborate and 
network with leading scien-
tists in their fields of research. 
Given the renewed success of 
the programme, a 5th edition 
is likely to be organized  
in 2013.

Participants
Benos Lefteris  University of Thessaly  
Boeck Thomas  Technische Universität 
 Ilmenau
Cambon Claude  Ecole centrale de Lyon
Cassart Benjamin  ULB
Dechamps Xavier  ULB
Degrez Gérard  ULB
Dimopoulos Dimitrios University of Thessaly 
Dritselis Chris  University of Thessaly
Gordeev Sergej  Karlsruhe Institute of 
 Technology
Iatridis Alexandros  University of Thessaly
Kakarantzas Sotirios ULB
Knaepen Bernard  ULB
Kornet Kacper  Coventry University 
 

Krasnov Dmitry  Technische Universität  
 Ilmenau
Lessines Thomas  ULB 
Molokov Sergei  Coventry University
Petrisor Iulian  University of Craiova
Potherat Alban  Coventry University  
Reddy Sandeep I. I. T. Kanpur  
Teaca Bogdan  Ecole Polytechnique  
 Fédérale de Lausanne  
Tympel Saskia Technische Universität   
 Ilmenau  
Vantieghem Stijn  ETH Zürich  
Verma Mahendra  I. I. T. Kanpur
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The list below gives the joint 
inter-university weekly  
seminars co-organized by  
the International Solvay  
Institutes and the research 
groups in theoretical and  
mathematical physics of the 
ULB, the VUB, the KUL and 
the UMons-Hainaut.  It also 
gives the group seminars of the 
research team of the Director.

Massive Gravity, Viatcheslav 
Mukhanov (Arnold Sommerfeld 
Center, Munich) – 2 February 
2011. 

Type IIB consistent truncations 
and their applications to holog-
raphy, Davide Cassani (Padua 
University) – 2 February 2011. 

Transport in holographic  
(super)fluids, Piotr Surowka 
(VUB) – 9 February 2011.

Thermalization of strongly cou-
pled field theories, Ben Craps 
(VUB) – 9 February 2011.
.
Negative refractive index and 
anti-M2 branes, Davide Forcel-
la (ULB) – 16 February 2011.

Static supersymmetric black 
holes in AdS4 with spherical 
symmetry, Stefan Vandoren 
(Utrecht) – 16 February 2011.

String Theory and The Velo-
Zwanziger Problem, Rakibur 
Rahman (Scuola Normale Su-
periore) – 17 February 2011.

D-brane non-perturbative ef-
fects and geometric deforma-
tions, Anatoly Dymarsky (Princ-
eton) – 23 February 2011.

Holographic quantum critical-
ity induced by magnetic fields, 
Eric D’Hoker (UCLA) – 23 
February 2011.

A U-duality supermultiplet, 
Martin Cederwall (Chalmers) – 
2 March 2011.

Holographic Superconductors 
and Negative Refractive Index, 
Massimo Siani (KUL) – 2 March 
2011.

Massive and critical (super)
gravities in d ≥ 3, Jan Rosseel 
(Groningen) – 9 March 2011.

Supersymmetry breaking in 
conifold throats, Nick Halma-
gyi (LPTHE, Paris) – 9 March 
2011.

Interpreting and eliminating 
infrared divergences via a lo-
cal theory of observables in 
inflationary cosmology, Diego 
Chialva (UMons) – 16 March 
2011.

An action principle for Vasiliev’s 
faur-dimensional higher-spin 
gravity, Nicolas Boulanger 
(UMons) – 16 March 2011.

Warped AdS/(C)FT correspon-
dences and a digression on 
Chiral(og) gravity, Stéphane 
Detournay (ULB) – 23 March 2011.

Non-local F(R) gravity or SFT 
motivated cosmology, Alexey 
Koshelev (VUB) – 23 March 
2011.

Wall-Crossing from Moduli Dy-
namics, Sungjay Lee (DAMTP) 
– 30 March 2011.

Fusion of line operators, and 
quantum integrability in AdS/
CFT, Raphael Benichou (VUB) 
– 30 March 2011.

Monopole operators and duali-
ties in 3d CS matter theories, 
Mauricio Romo (UC Santa 
Barbara) – 6 April 2011.

A non-compact elliptic genus, 
Jan Troost (LPTENS Paris) – 6 
April 2011. 

Superstring Sigma Models 
Computation Using the Pure 
Spinor Formalism, Oscar 
Bedoya (Sao Paulo) – 11 April 
2011.

Matrix models for random  
partitions: integrability and 
applications, Alexander Alex-
androv (CEA, Ecole Normale 
Supérieure, ITEP) – 27 April 
2011.

Electroweak Vector Boson 
Production in Association with 
Jets at the LHC, Lance Dixon 
(SLAC) – 27 April 2011.

Black Hole Enigmas in AdS3/
CFT2, Borun Chowdhury (Am-
sterdam) – 4 May 2011.

2De gravity and Kahler metrics, 
Semyon Klevtsov (ULB) – 4 
May 2011.

Randomized Wilson loops, 
reduced models and the large 
D expansion, Oleg Evnin (ITP, 
Beijing) – 11 May 2011.

Anatoly Konechny (Heriot-Watt 
University, Edinburgh) – 11 
May 2011.
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High Density Holographic 
Baryons, Dmitry Melnikov (Tel 
Aviv University) – 16 May 2011.

Jock McOrist (DAMPT) – 25 
May 2011.

Giulio Bonelli (SISSA) – 25 May 
2011.

Topics on 3d gravity and AdS/
CFT, Alan Garbarz (University of 
Buenos Aires) – 31 May 2011.

Effective action in a higher-spin 
background, Xavier Bekaert 
(Tours U., CNRS) – 1 June 2011.

The supermagic triangle is 30, 
Bernard L. Julia (Ecole Nor-
male Supérieure) – 30 June 
2011.

New Results on Supersymmet-
ric Solitons in String Theory, 
Eric A. Bergshoeff (University 
of Groningen) – 30 June 2011.

Trace Anomaly Matching 
and the a-Theorem, Adam 
Schwimmer (Weizmann In-
stitute of Science, Israel) – 7 
September 2011.

Holograms of Conformal 
Chern-Simons Gravity, Hamid 
R. Afshar – 12 September 
2011.

Curved Superspace, Nathan 
Seiberg (IAS, Princeton) – 5 
October 2011.

Thermodynamics and insta-
bilities of a strongly coupled 
anisotropic plasma, David 
Mateos (Barcelona) – 5 Octo-
ber 2011.

Mellin amplitudes in AdS/CFT, 
Miguel Paulos (LPTHE, Paris) – 
12 October 2011.

Holographic Correlators of 
Giant Gravitons, Konstantinos 
Zoubos (Niels Bohr Institute, 
Copenhagen) – 12 October 
2011.

Two Dimensional Quantum 
Gravity Revisited, Frank Ferrari 
(ULB) – 17 October 2011.

Global Aspects of F-theory 
GUTs, Sakura Schäfer-Nameki 
(King’s College London) – 26 
October 2011.

Supergravity as Generalised 
Geometry, Daniel Waldram – 
26 October 2011.

Thermalization and entangle-
ment following a non-relativistic 
holographic quench, Esko 
Keski-Vakkuri (Helsinki Univer-
sity) – 9 November 2011.

M-theory and generalised 
geometry, David Berman 
(Queen Mary) – 9 November 
2011.

Higher-spin theories in odd  
dimensions, Shailesh Lal 
(Harish-Chandra Research 
Institute) – 16 November 2011.

M5’s, D4’s, 5D SYM and in-
stantons, Neil Lambert (CERN 
Theory Division) – 16 Novem-
ber 2011.

Dimensional reductions of 
Double Field Theory, Diego 
Marqués (CEA Saclay) – 23 
November 2011.

Holographic no-boundary 
measure, Thomas Hertog 
(K.U.Leuven) – 23 November 
2011.

T-duality for massive stringy 
states: A world sheet perspec-
tive, Jnanadeva Maharana 
(Bhubaneswar, India) – 30 
November 2011.

A ten-dimensional action for 
non-geometric fluxes, Magda-
lena Larfors (LMU, Munich) – 
30 November 2011.

Unbalanced Holographic Su-
perconductors and Spintron-
ics, Francesco Bigazzi (Univer-
sity of Florence and INFN) – 7 
December 2011.

Trivertices and SU(2)’s, Amihay 
Hanany (Imperial College Lon-
don) – 7 December 2011.

Momentum space entangle-
ment and renormalization in 
quantum field theory, Vijay 
Balasubramanian (University of 
Pennsylvania) – 14 December 
2011.

Observing holographic super-
conductivity in the laboratory, 
Jan Zaanen (Leiden) – 14 
December 14, 2011.
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Research on Gravitation, 
Strings and Cosmology

Groups of  
Professors Marc 
Henneaux (ULB) 
and  
Alexander Sevrin (VUB)
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Researchers

Permanent Members

Riccardo Argurio (ULB) 
Glenn Barnich (ULB)
Andrés Collinucci (ULB)
Ben Craps (VUB)  
Frank Ferrari (ULB)
Marc Henneaux (ULB)
Thomas Hertog (APC Paris)
Axel Kleinschmidt (ULB)
Alexander Sevrin (VUB)

Postdoctoral Members

Raphael Benichou (VUB) 
David Chow (ULB)
Neil Copland (VUB)  
Sophie de Buyl (ULB) 
Stephane Detournay (ULB)
Davide Forcella (ULB)
Phillip Grajek (VUB) 
Sung-Soo Kim (ULB)
Semyon Klevtsov (ULB)
Alexey Koshelev (VUB) 
Manuela Kulaxizi (ULB)
Alberto Mariotti (VUB)
Kentarou Mawatari (VUB)  
Jakob Palmkvist (ULB) 
Rakibur Rahman (ULB)
Piotr Surowka (VUB)
Daniel Thompson (VUB) 
Amitabh Virmani (ULB)

Graduate Students

Alice Bernamonti (VUB) 
Karen De Causemaeker (VUB) 
François Dehouck (ULB)
Federico Galli (VUB)  
Sergio Hortner (ULB) 
Pierre-Henry Lambert (ULB) 
Elias Leite Mendonça (ULB)
Josef Lindman Hörnlund (ULB)
Gustavo Lucena Gómez (ULB)
Micha Moskovic (ULB)
Bettina Oexl (VUB)  
Diego Redigolo (ULB) 
Antonin Rovai (ULB)
Wieland Staessens (VUB) 
Dimitri Terryn (VUB) 
Cedric Troessaert (ULB)
Joris Vanhoof (VUB)

Master Students

Zino Boisdenghien (VUB) 
Laura Donnay (ULB)
Martin Hendrick (ULB)
Blagoje Oblak (ULB)
Pieter Taels (VUB)  
Thomas in ‘t Veld (VUB) 
 

Research Summary

Of all the fundamental forces 
(electromagnetism, gravita-
tion, weak and strong nuclear 
forces), gravity remains the 
most mysterious. In spite of 
its remarkable successes, 
Einstein’s general theory of 
relativity, which has led to an 
unprecedented geometriza-
tion of physics, is an unfinished 
revolution. Fully unravelling the 
mysteries of the gravitational 
force is a long-term research 
goal.

The group has a long-standing 
interest and a demonstrated 
expertise in quantum gravity, 
quantum field theory, string 
theory and M-theory, black 
holes, cosmology, the cosmo-
logical constant problem (“dark 
energy”) and the novel math-
ematical structures underlying 
these questions. These chal-
lenging areas raise many of 
the most profound issues in 
theoretical physics. 

A central thread in the study 
of gravity and the fundamental 
interactions is the concept of 
symmetry (global and local). 
Some of the general back-
ground is given below. 
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Researchers & Research Summary

General Framework

The standard model of particle 
physics is based on quantum 
field theory, a framework that 
reconciles Poincaré invariance 
with quantum mechanics and 
allows one to understand the 
electromagnetic and the two 
types of nuclear interactions. 
The fourth fundamental inter-
action, gravitation, is described 
by Einstein’s theory of general 
relativity. Experiments as well 
as theoretical arguments indi-
cate that neither the standard 
model, nor general relativity 
can be complete.

Purely theoretical attempts 
at generalizations are con-
strained, of course, by math-
ematical consistency and the 
need to incorporate the previ-
ous theories in the domains 
where they have been suc-
cessful.   Additional guiding 
principles are needed, though. 
Symmetry is such a principle 
and pervades most of the 
research carried out in theoreti-
cal high energy physics.

The Yang-Mills type theories for 
the three microscopic forces of 
elementary particle physics are 
invariant under Poincaré sym-
metries, the symmetry group of 
flat space-time. These theories 
admit in addition certain internal 
symmetries known as gauge 
symmetries. In general relativity, 
gravitation arises when going 
from a flat to a curved spacet-
ime, and Poincaré symmetries 
become part of the gauge 
group of diffeomorphisms.

In models that go beyond the 
existing theories, other sym-
metries come to the front. 

Supersymmetry

Supersymmetry is a natural 
extension of Poincaré symme-
try in the presence of fermionic 
matter fields. Supersymmetric 
extensions of the standard 
model will be tested at the 
experiments planned in the 
Large Hadron Collider at CERN 
in Geneva. 

Supersymmetry is also an 
important ingredient of string 
theory, a model for unification 
of the four fundamental inter-
actions and for a microscopic 
formulation of gravity. At low 
energy, higher dimensional 
theories of gravitation emerge 
that include supersymmetry 
as part of their gauge group 
together with supersymmetric 
extensions of Yang-Mills gauge 
theories.

Dualities

One of the first theoretical 
extensions of Maxwell’s theory 
of electromagnetism has been 
the inclusion of magnetic 
sources. The introduction of 
such sources is motivated by 
the desire to preserve invari-
ance under duality rotations, 
a symmetry of the source-free 
equations. The solution that 
is dual to the Coulomb solu-
tion describing a static point-
particle electron is a magnetic 
monopole. In some sense, 
black hole solutions in gravita-
tional theories are the analog 

of the Coulomb solution to 
Maxwell’s theory.

In nonlinear theories like Yang-
Mills theories, dualities relate 
a strongly coupled regime to 
one at weak coupling, where 
standard perturbative com-
putations may be performed. 
In supersymmetric situations, 
these dualities become trac-
table. Finally, dualities between 
different string theories as well 
as holographic duality between 
gauge and gravity theories fea-
ture prominently in most of the 
recent developments in string 
theory.

Hidden symmetries

Hidden symmetries in gravity 
and string theory arise in com-
pactifications of supergravity 
theories and among the string 
duality groups. The algebraic 
structure of these symmetries 
is related to infinite-dimensional 
Lorentzian Kac-Moody alge-
bras, in particular those of E10 
and E11. 

Research carried 
out in 2011
We have continued our re-
search along the general 
directions outlined above. This 
has led to 71 published papers 
and preprints submitted for 
publication. These are listed 
below. Specific achievements 
by some researchers from the 
group are also described in the 
subsequent pages.
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Postdoctoral Member (ULB)

One of the ultimate goals of 
String Theory is to give a con-
sistent theory of quantum grav-
ity (the description of gravity at 
the microscopic scale) coupled 
with the Standard Model 
(the theory that describe the 
interactions of the fundamental 
particles) or some extension 
of it, and to give insights into 
non-perturbative and strong 
coupling dynamics of field 
theories. String theory indeed 
contains gravity and gauge 
theory. In particular it contains 
non perturbative objects like 
D-branes and M-branes. They 
are extended massive states 
that deform the space-time 
and a gauge theory lives on 
their world volume. For this 
reason branes can be inter-
preted as links between gravity 
(geometry) and gauge theories. 

Some of the major insights in 
the relation between gravity 
and gauge theory come from 
the study of systems in which 
the gravity decouples from 
the gauge theory dynamics, 
but the geometry still encodes 
important information about 
the field theory. The relevant 
setups are local models: the 
branes sit at a geometrical 
singularities and they extend 
in the four/three dimensional 
space-time. The properties of 
the field theory are encoded 
in the geometrical data and 
the gravity decouples from the 
gauge theory due to the fact 
that the geometry is non-com-
pact. This is the basic setup 
that realizes the celebrated 
gauge/gravity correspondence: 
the effective action of a strong-
ly coupled four/three dimen-
sional gauge theory is classical 
geometry and string theory in a 
parent ten/eleven dimensional 
space-time. In this setup, 

string theory is able to describe 
very exotic states of mat-
ter and the strongly coupled 
phase of many field theories for 
which we have nowadays very 
few other tools.

In 2011, I investigated this 
setup to gain new insights into 
two main problems: the under-
standing of non-supersymmet-
ric strongly coupled phase of 
M-theory, and the investigation 
of new exotic electromagnetic 
properties of charged fluids.

Non-supersymmetric 
M2 branes

The gauge/gravity correspon-
dence is quite well understood 
if supersymmetry (a symmetry 
of nature that map boson into 
fermions and vice-versa) is 
preserved. Unfortunately in our 
world supersymmetry seems 
to be broken at low energy.
For this reason, if we want to 
gain insight into the strongly 
coupled dynamics of realistic 
field theory, we are supposed 
to study the gauge/gravity 
correspondence in the non-
supersymmetric regime. 

In collaboration with professor 
Alberto Zaffaroni, in University 
of Milano Bicocca, I obtained, 
for the first time, an infinite set 
of non-supersymmetric three 
dimensional field theories with 
a very well defined strong 
coupling dynamics. We studied 
part of the spectrum of their 
observable and we explained 
the relation of these field theo-
ries with the dual geometry. 
These field theories live on 
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anti-M2 branes at the tip of a 
eight dimensional geometrical 
singularities and they could 
shed new lights on some of 
the fundamental properties of 
M-theory, a still quite mysteri-
ous theory supposed to com-
plete string theory at strong 
coupling. Moreover these 
theories are part of the models 
that are supposed to describe 
the strongly coupled phase 
of some three dimensional 
condensed matter systems 
and high temperature super-
conductors, and they can, 
for these reasons, contribute 
to offer a new prospective on 
such systems. 

Electromagnetic  
properties of  
charged fluids

Electromagnetic waves in 
continuous media have been a 
large field of investigation in 
the last years. Indeed light 

waves have an amazing be-
havior in a new class of artificial 
materials (metamaterials), cre-
ated in laboratories about a 
decade ago. One of the 
most attractive properties is 
the negative refractive index: 
namely the energy flux and 
the phase velocity of a wave 
packet propagate in opposite 
directions for a certain range of 
frequencies. This behavior led 
both to promising physical ap-
plications and to interesting 
theoretical developments. 

In 2011, in collaboration with 
other researchers from VUB, 
Leuven and San Diego (Cali-
fornia) University, I have shown 
that negative refraction is a 
generic phenomenon in 
homogeneous and isotropic 
systems that have a finite non 
zero charge density and that 
admit a low energy descrip-
tion in term of hydrodynamical 
equations. This conclusion 

is valid both for normal and 
super conducting fluids, and 
for relativistic or non relativistic 
systems. Before our study, 
negative refraction was sup-
posed to exist only in artificial 
materials constructed in the 
laboratory. Our discovery 
points towards the presence 
of negative refraction in natural 
materials and in particular in 
the conducting bands of some 
metals, and in the Quark Gluon 
Plasma, a strongly coupled 
plasma at finite charge density 
that should be created in high 
energy physics colliding experi-
ments.

It could give life to the first 
experiments motivated by 
string theory and the discovery 
of new exotic electromagnetic 
phenomena both in strongly 
coupled phases of field theory 
and in condensed matter set-
ups.

Research Interests of some Members
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All the known physical phe-
nomena can be described us-
ing two different mathematical 
theories: the theory of general 
relativity (describing the gravi-
tational interaction) and the 
quantum theory of fields (de-
scribing the weak, strong and 
electromagnetic interactions).
Nowadays in 2012, it’s not 
quite clear to see how these 
two pillars take part in the 
same edifice whose building is 
a big challenge for his archi-
tects that are the theoretical 
physicists. In others words, 
one of the important goal in 
theoretical physics is to con-
ceptually unify the quantum 
and the gravitational worlds.

Symmetries and  
holography

In such a quest of unification 
one of the key obstacles con-
sists in understanding the role 
(and also the number) of the 
quantum degrees of freedom 
of the gravity.

A progress along this direction 
was made in 1986 in1, where it 
was showed that the asymp-
totic symmetry group of gravity 
with a negative cosmological 
constant (called Anti de-Sitter) 
in three dimensions (AdS_3) 
is generated by two copies of 
the Virasoro algebra which is, 
moreover, the algebra of the 
conformal group in two dimen-
sions. Physically this result 
shows that an effect normally 
thought to be quantum  
(the central extension of the 
Virasoro algebra) arises from a 
classical computation. This is 
quite remarkable. In 1998, An-
drew Strominger implemented 
the value of the central charge 
of 1 in the Cardy formula to 
give a microscopic derivation 
of the Bekenstein-Hawking 
entropy formula for black holes 
whose near horizon geometry 
are locally AdS_3 (BTZ black 
holes).

The work of Brown et al1 is 
an anticipation of the so-
called holographic principle 
(proposed by ’t Hooft and 
Susskind in 1993) according 
to which a gravitational theory 
of a certain world volume (in 
d+1 dimensions) is completely 
equivalent to a quantum theory 
1 - J.D. Brown and M. Henneaux, Commun. Math. 
Phys. 104 (1986) 207. 

living on the boundary surface 
of that volume (so in d dimen-
sions).

Asymptotically flat  
spacetimes at null infin-
ity

Motivated by the results of 
Brown et al1 and of Strominger 
in three dimensions at spatial 
infinity, my research (led with 
my PhD director Glenn Bar-
nich) aim to shed some light on 
the role played by the quantum  
degrees of freedom of the 
gravity in four dimensions without 
a cosmological constant. So 
the goal of my research is to 
build a holographic theory dual  
to asymptotically flat space-
times at null infinity in four  
dimensions (what Edward  
Witten called in 1998 “the 
structure X”).

Symmetries of asymptotically 
flat spacetimes are well known 
since the sixties when physi-
cists were studying gravitation-
al radiation in general relativity. 
At that time, focalization was 
made on globally well defined 
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transformations, which singled 
out SL(2,R), that is isomorphic 
to the Lorentz group. However 
in 2010, it was showed in  
Barnich et al2 that if one 
doesn’t require the finite 
transformations to be glob-
ally well defined then, at the 
infinitesimal level, the algebra 
(bms) contains the infinitesimal 
local conformal transforma-
tions (Virasoro subalgebra) 
instead of the Lorentz subalge-
bra. They furthermore showed 
how this algebra bms acts on 
physical quantities (mass and 
angular momentum) in the so-
lution space and they built the 
associated surface charges, 
which is a highly non trivial 
task (because at null infinity, 
the surface charges are neither 
integrable nor conserved).

Considering a different defi-
nition for asymptotically flat 
2- G. Barnich and C. Troessaert, JHEP 1005: 062 
(2010).

spacetime (Newman-Unti’s 
one instead of the usual 
Bondi-Metzner-Sachs’ one), 
Glenn Barnich and I showed 
in 20113 that the previous 
results (the infinitesimal local 
conformal transformations 
instead of the usual Lorentz 
subalgebra, action on solution 
space, surface charge and 
the field dependent central 
charge) are still valid in that 
case. Moreover these results 
were found using the so called 
Newman-Penrose formalism 
(which is a complex null tetrad 
formalism) and his extension 
(Geroch-Held-Penrose formal-
ism which is more compact). 
These two formalisms are 
geometrically constructed to 
describe infinity in the lightlike 
regime in a very natural way, so 
that all the results (transforma-
tion laws, central charge,...) 

3- G. Barnich and P.-H. Lambert, A note on the 
Newman-Unti group, arXiv:1102.0589.

are written in a more elegant 
way in these formalisms. In the 
future we would like to apply 
these results to compute for 
instance the surface charge for 
the Robinson-Trautman solu-
tions. One open question we 
would like to address in the 
near future is to understand 
in more details the presence 
of the field-dependent of the 
central charge, and also the 
non-integrability of the surface 
charges which is inherent to 
the null regime.

So my research allows for 
having a better understanding 
of the symmetries of asymp-
totically flat spacetimes, which 
is the first step in view of a 
holographic description of 
gravity without a cosmological 
constant.

Iconographical credits:

-  “The illusion of gravity”, Juan 
Maldacena, Scientific American 
Report, 2005.
-  “Baryons and Branes in Anti 
de Sitter Space”, Edward Wit-
ten, talk given at Strings 1998.

Research Interests of some Members
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Supersymmetric  
signatures at the LHC 

With the start of the Large 
Hadron Collider (LHC) in 2010 
the most exciting period in 
search for unknown particles 
and phenomena at the tera-
electronvolt (TeV) energy scale 
has begun. The LHC is with 
27 km circumference the 
world’s largest particle  
accelerator, located at CERN  
in Geneva, Switzerland. It 
collides two proton beams at 
currently 7 TeV and 14 TeV in 
the future, and analyses the 
particles produced by  
the collisions, searching e.g. 
for the yet undiscovered 
Brout-Englert-Higgs boson. 
The goal of the LHC is to gain 
insight into the fundamen-
tal structure of the universe 
and to test the predictions of 

different theories in particle 
physics. The interpretation of 
the data delivered by the LHC 
is a difficult challenge, which 
we aim to address with our 
research. 

The Standard Model (SM) of 
particle physics is currently 
the best description of strong 
and electroweak forces, as 
quantum field theories with 
gauge symmetries, up to the 
electroweak scale. However, 
there remain still lots of open 
questions, for example the 
origin of mass, dark matter, 
the hierarchy problem etc., 
whose answers require phys-
ics beyond the SM (BSM). 
One of the most promising 
candidates for BSM physics is 
supersymmetry (SUSY). The 
Minimal Supersymmetric ex-
tension of the Standard Model 
(MSSM) addresses the hierar-
chy problem, shows a pre-
cise unification of the gauge 

couplings at high scales, and 
provides a suitable candidate 
for dark matter. 

SUSY models assume a 
symmetry between bosons 
and fermions. As a conse-
quence, each of the known 
fundamental particles has a 
superpartner with spin differ-
ing by 1/2 unit. If SUSY were 
an exact symmetry of nature, 
these superparticles would lie 
in the same mass range as 
the known particles, which 
has not been observed in 
experiments. Hence, in any 
SUSY model that attempts to 
describe the observed par-
ticle physics phenomenology, 
SUSY should be broken at 
low energy. Depending on the 
SUSY breaking mechanism 
and parameters, the mass 
spectrum at the low scale can 
change significantly and ac-
cordingly lead to very different 
collider signatures. Therefore, 
guidelines to identify mod-
els are necessary for SUSY 
searches in experiments, 
which we aim to provide with 
our research: starting from a 
theoretical model, we try to 
gain insight in the phenome-
nology of particle spectra and 
couplings, resulting in propos-
als for typical signatures at the 
LHC. 

In 2011, we concentrated 
our research on gravitino 
phenomenology at colliders. 
The gravitino is the spin-3/2 
superpartner of the graviton in 
local SUSY extensions of the 
SM. In spontaneously broken 
SUSY, it becomes massive via 
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the super-Higgs mechanism 
by absorbing the goldstino, 
in the same way as the weak 
bosons acquire mass by ab-
sorbing the goldstone boson 
in the Higgs mechanism. 
Therefore, the gravitino mass 
is directly related to the SUSY 
breaking scale, and it can 
take a wide range of mass 
values, depending on the 
SUSY breaking mechanism. In 
low-scale SUSY breaking sce-
narios, e.g. gauge mediation 
models, the gravitino is often 
the lightest supersymmetric 
particle (LSP), and can play an 
important role at colliders. 
The specific collider signature 
depends strongly on what 
is the next-to-lightest SUSY 
particle (NLSP), which decays 
into a LSP gravitino and a SM 
particle. 

In collaboration with Dr. K. 
Mawatari (VUB) and Mr. Y. 
Takaesu (KEK, Japan), we 
studied associated light gravi-
tino productions in a neutrali-
no-NLSP scenario at a future 
electron-positron collider as 
well as a selectron-NLSP sce-
nario at an electron-photon 
collider. The resulting signals 
will be a mono-photon plus 
missing energy and a single 
electron plus missing energy, 
respectively, where the miss-
ing energy is carried away by 
two gravitinos. We calculated 
the helicity amplitudes for the 
production processes and 
gained a deep insight into the 
dependence of the cross sec-
tion and angular distributions 
on the SUSY parameters. We 
showed that the total cross 

section provides information 
about the gravitino mass, 
while the mass of the NLSP 
as well as of the t-channel 
exchange SUSY particles can 
be explored from the energy 
and angular distributions of 
the (measurable) final state 
particles. 
Thereafter, we have been  
extending our studies to 

the LHC, together with Prof. 
F. Maltoni (UCL) and Ms. P. 
de Aquino (KUL). Our cur-
rent interest is a gluino NLSP 
scenario, giving rise to a jets 
plus missing energy signal. 
The basic processes remain 
similar to the ones investigated 
before. However, we have to 
deal with additional features in 
hadron collisions, e.g. parton 
showering and hadronization. 
Furthermore, we have to treat 
carefully extra jets that arise due 
to initial and final state radiation 
by employing a matrix-element 
and parton shower match-
ing scheme, since those may 
modify the signal distributions. 

The coming few years will be 
a very crucial period for the 
field of high energy particle 
physics – already at the end of 
last year, the ALTAS and CMS 
experiments at CERN report-
ed a significant progress in the 
search for the Higgs boson. 
We expect more exciting 
results from the LHC soon, 
either in the search for the 
Higgs boson, SUSY particles 
or other new physics phenom-
ena, which might revolutionize 
our understanding of the fun-
damental particles and forces.  
I feel it is a big fortune to live 
in the era of the LHC and I 
would like to contribute to the 
unique opportunities provided 
by the LHC experiments. 
 

Research Interests of some Members

Fig.1: Aerial View of the Cern,  
including an artistic representa-
tion of the beam pipe. 
© 2005 CERN

Fig.2: A typical candidate event 
in the Brout-Englert-Higgs boson 
search of the CMS experiment 
at the LHC. The two red towers 
depict hight-energy photons, 
the yellow lines are the mesured 
tracks of other particles pro-
duced in the collision.  
© 2011 CERN
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Postdoctoral Member (VUB)

A fundamental question in 
physics is to understand what 
happens when the curvature 
of space-time is of the same 
scale as quantum fluctuations, 
for instance near the singu-
larities of a black-hole or in the 
very earliest moments of the 
universe. To address this, one 
must combine the classical 
theory of gravity, General Rela-
tivity, with quantum mechanics. 
Superstring Theory is a leading 
candidate to achieve this and, 
moreover, has the possibility of 
unifying gravity with the other 
fundamental forces. Despite 
its relatively simple premise, 
replacing point particles with 
extended strings, superstring 
theory has proven to possess 
a remarkable unforeseen rich-
ness and deep hidden struc-
ture and presents a radically 
different description of our uni-

verse and one which requires 
us to question classical notions 
of geometry.  The questions 
that I find interesting to re-
search are those that concern 
the behavior of string theory 
when conventional geometrical 
notions are not sufficient; in 
other words, I am interested 
in studying the most “stringy” 
signatures of string theory. 

Superstring theory makes 
many surprising predictions. 
Perhaps the most striking is 
that in addition to the 4 di-
mensions of space-time that 
we know of from day to day 
experience, the universe com-
prises a number of additional 
dimension in which the string 
can move. Typically these 
extra-dimensions are assumed 
to be compact (rather like the 
surface of a doughnut) and 
small so as to be only detected 
at extremely high energies.   
Somewhat related to this is the 

discovery of dualities in string 
theory; the five superficially 
distinct superstring theories 
(Types I, IIA, IIB, HO and HE) 
developed during the 1980’s 
are now understood to be 
related through an intricate 
set of connections or `duali-
ties’, suggesting that they may 
be different parts, or vacua 
of, a single all-encompassing 
theory known as M-theory.  In 
order to fully understand string 
theory it is paramount to de-
velop a refined understanding 
of its dualities, symmetries and 
hidden structure.    

Duality Symmetric  
Approaches to  
M-theory and String 
Theory

One particular element of this 
web of dualities, T-duality,  is 
a phenomenon intrinsic to 
string theory and a charac-
teristic `stringy’  signature. In 
its simplest form, it states an 
equivalence between a boson-
ic string on a circle of radius 
R and that of 1/R.  Though its 
history is long, T-duality con-
tinues to provide great insight, 
a recent example being its use 
together with the AdS/CFT 
correspondence to give an 
explanation of the scattering 
amplitude/Wilson-loop con-
nection displayed by a certain 
supersymmetric gauge theory. 
T-duality also indicates that 
geometry from the point of 
view of string theory may be 
very different from our classi-
cal intuition: an example being 
the T-fold, or non-geometric, 
string backgrounds in which 
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locally geometric patches are 
glued together with T-dualities 
- the space-time is no longer 
well described by Riemannian 
geometry.

Recently, I have been studying 
and developing a framework 
with which one can formulate 
string theory in a way which 
exposes this hidden structure 
of T-duality by promoting it to 
the level of a manifest symme-
try. This approach has the vir-
tue of being able to treat both 
geometric and non-geometric 
space-time on equal footings. 
Alongside this, one finds a re-
lated set of hidden symmetries 
in supergravity theories which 
only become apparent upon 
dimensional reduction.  A key 
research interest of mine is the 
development of a formulation 
of supergravity theories that 
make these hidden symmetries 
manifest and to understand 
its relationship with the duality 
symmetric approach to string 
theory.

Novel Dualities and 
Symmetries of String 
Theory and Gravity

A natural question, and one 
which is poorly understood, 
is whether T-duality has gen-

eralizations beyond the radial 
inversion duality described 
above, for instance to spaces 
with large amounts of sym-
metry such as spheres. Such 
space-times occur frequently 
in string theory, the most well 
studied being those that are 
used in the AdS/CFT cor-
respondence.  A technical 
challenge is that these types 
of geometries involve not just 
the gravity field but also a 
number of Ramond-Ramond 
fields (which may be thought of 
as string theory extensions of 
the electro-magnetic field).  An 
ongoing programme of mine 
is to generalize the notion of T-
duality to accommodate these 
very symmetrical spaces with 
Ramond-Ramond fields.  Go-
ing forward I hope to examine 
the interplay of these novel 
dualities with the AdS/CFT cor-
respondence and notions such 
as integrability. 

Supersymmetry and 
Extra-Dimensions

A key component of super-
string theory is supersymme-
try - a postulated symmetry 
between the bosonic and 
fermionic particles of nature. 
Whilst integral to string theory, 
supersymmetry also provides 
one of the most promising ap-
proaches to physics beyond 
the standard model. Indeed it 
is hoped that the first signs of 
supersymmetry may be experi-
mentally confirmed in the com-
ing years at the Large Hadron 
Collider in CERN. 
 However, if supersymmetry 
is realized in nature, it is cer-

tainly broken at the scales that 
we can observe.  One of my 
interests is to understand the 
mechanism by which super-
symmetry is broken in the con-
text of the extra dimensions 
that string theory supplies us.  
I have recently explored how 
supersymmetry can be broken 
by means of “gauge media-
tion” in string theory inspired 
models with extra dimen-
sions.  In these models the 
visible universe is located on a 
4-dimensional brane (or slice) 
within a 5-dimensional space 
time.  The supersymmetry is 
broken on a second 4-dimen-
sional brane and the effects of 
supersymmetry breaking are 
transmitted (or mediated) to 
the visible universe via gauge 
fields propagating through the 
five dimensional bulk.  Re-
cently I considered the case 
where the bulk geometry is anti 
de Sitter space in which the 
extra dimension is not flat but 
is “warped” -- this has direct 
phenomenological appeal 
since such warped scenarios 
can be used to generate hi-
erarchy of scales that we find 
in nature and have interesting 
theoretical applications in view 
of the AdS/CFT correspon-
dence.  

Research Interests of some Members

Strings can  wind  or wrap  
around compact extra-dimensions.
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Cooperation with 
Chile
The international collaboration 
with the Centro de Estudios 
Científicos (Valdivia, Chile), 
based on a collaboration 
agreement between the Insti-
tutes and the Center in Chile, 
was active in 2011.

Visits of Belgian Scientists to 
Chile

Professor Marc Henneaux
10-20 March 2011
15-25 June 2011

Visits of Chilean Scientists to 
Belgium

Professor Claudio Bunster
14-21 May 2011 
16-24 October 2011

Professor Andrés Gomberoff
5-10 July 2011

Professor Cristián Martínez
22 March-2 April 2011 
5 -12 December 2011

Dr. Alfredo Perez
11-15 August 2011

Dr. David Tempo
2-15 August 2011

Professor Ricardo Troncoso 
22 March-8 April 2011 
2-15 August 2011 
5-12 December 2011

Joint Publications and Pre-
prints

C. Bunster and M. Henneaux, 
Can (Electric-Magnetic) Dual-
ity Be Gauged?,” Phys. Rev. 
D 83, 045031 (2011) [arX-
iv:1011.5889 [hep-th]].

C. Bunster and M. Henneaux, 
The Action for Twisted Self-Du-
ality,” Phys. Rev. D 83, 125015 
(2011) [arXiv:1103.3621 [hep-
th]].

C. Bunster, A. Gomberoff 
and M. Henneaux, Extended 
Charged Events and Chern-
Simons Couplings,” Phys. 
Rev. D 84, 125012 (2011) 
[arXiv:1108.1759 [hep-th]].

M. Henneaux, C. Martinez 
and R. Troncoso, Asymp-
totically warped anti-de Sitter 
spacetimes in topologically 
massive gravity,” Phys. Rev. 
D 84, 124016 (2011) [arX-
iv:1108.2841 [hep-th]].

C. Bunster and M. Henneaux, 
Sp(2n,R) electric-magnetic du-
ality as off-shell symmetry of in-
teracting electromagnetic and 
scalar fields,” arXiv:1101.6064 
[hep-th].

Cooperation with 
Russia 
Cooperation with the Lebedev 
Physical Institute (Moscow 
Russia).

This collaboration favors 
scientific exchanges of visitors 
between Belgium and Rus-
sia of scientists affiliated with 
the signing institutions or with 
neighbouring ones working in 
similar areas.

Visits of Russian Scientists to 
Belgium

Professor Andrei Slavnov 
(Steklov Mathematical Institute)
6-26 April 2011

Professor Maxim Grigoriev 
(Lebedev Physical Institute)
3-10 July 2011
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Other Visits
Professor James Hartle

In addition to the visitors 
coming to Brussels in the 
framework of existing collabo-
ration agreements, the Insti-
tutes greet many scientitsts 
for short, medium or longer 
research visits. These are very 
fruitful. Instead of giving the list 
of all these visits, we just quote 
here one testimony, from Pro-
fessor James Hartle (University 
of California at Santa Barbara), 
who spent 10 days in October 
at the Institutes : 
 

“ […] I had not properly 
thanked you for supporting my 
visit before and after the Sol-
vay Conference to work with 
Thomas (Hertog) and Stephen 
(Hawking). This worked out 
very well.  The main subject 
was a potential holograhic 
formulation of the no-boundary 
wave function and its implica-
tions for eternal inflation. […] 
There is nothing like an actual 
visit to make progress. […] “

Institutional Collaborations
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Appraisals & Prizes 

• Dr. Daniel Thompson suc-
cessfully applied for a pres-
tigious FWO postdoctoral 
fellowship and was ranked first 
among all scientists (coming 
from all Flemish universities) 
applying in the physics com-
mission.

• Dr. Sophie de Buyl success-
fully applied for a prestigious 
FNRS postdoctoral fellowship 
(“Chargé de Recherches”).

• Dr. Alexey Koshelev success
fully applied for a 3-year exten-
sion of his FWO postdoctoral 
fellowship.

• Dr. Andrés Collinucci suc-
cessfully applied for a pres-
tigious permanent FNRS 
research position (“Chercheur 
Qualifié) and joined the ULB 
group.

• Prof. Dr. Alexander Sevrin 
received a three year appoint-
ment as guest professor at the 
University of Antwerp and a 
five year appointment as guest 
professor at the University of 
Leuven.

• Mr. Joris Vanhoof obtained a 
FWO “aspirant” PhD fellowship.

• Mr. Federico Galli obtained 
an extension of his FWO “aspi-
rant” PhD fellowship.

• Prof. Marc Henneaux re-
ceived a 5-year ERC Advanced 
Resarch Grant (2011-2015).

Theses defended in 
2011
Wieland Staessens obtained 
his PhD titled: “Aspects of 
Type II Superstring Theory: 
Supersymmetric D-branes, 
T-duality, and Holographic 
Thermalization” on June 27, 
2011. Promoters were Prof. Dr. 
Ben Craps (VUB) and Prof. Dr. 
Alexander Sevrin (VUB).

Cédric Troessaert obtained his 
PhD titled: “Aspects of Duality 
in Gravitational Theories” on 
June 6, 2011. Thesis director: 
Glenn Barnich (ULB).

Josef Lindman Hörnlund ob-
tained his PhD titled: “Sigma-
Models and Lie Group Sym-
metries in Theories of Gravity” 
on July 1, 2011.  Thesis direc-
tors: Laurent Houart (ULB) and 
Marc Henneaux (ULB). 

François Dehouck obtained his 
PhD titled: “Electric and Mag-
netic Aspects of Gravitational 
Theories” on September 23, 
2011. Thesis director: Ricca-
rdo Argurio (ULB).
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January 4, 2011: Amitabh 
Virmani, Microscopics of Kerr 
from spinning M5 branes - 
Indian Strings meeting 2011 
(ISM 2011) - Institute of  
Physics, Bhubaneswar -  
Puri, India.

January 7, 2011: Sung-Soo 
Kim, D=5 Super Yang-Mills 
in light-cone superspace - 
HEP Seminars - Sungkyunk-
wan University - Suwon, 
Korea.

January 12, 2011: Amitabh 
Virmani, Black Holes in String 
Theory - Colloquium, Insti-
tute of Physics, Bhubaneswar 
- Institute of Physics, Bhu-
baneswar - Bhubaneswar, 
India.

January 13, 2011: Amitabh 
Virmani, G2 Dualities, Black 
Strings, and Kerr CFT - 
Seminar, Institute of Physics, 
Bhubaneswar - Institute of 
Physics, Bhubaneswar -  
Bhubaneswar, India.

January 19, 2011:  
Sung-Soo Kim, Maximally 
supersymmetric Yang-Mills in 
five dimensions in light-cone 
superspace - String theory 
group seminars - KIAS - Seoul, 
Korea.

January 19, 2011: Alexey Ko-
shelev, Non-singular bounce 
in non-local gravity - Arnold 
Sommerfeld Center, LMU - 
Munich, Germany.

January 20, 2011: Kentarou 
Mawatari, Gravitino phenome-
nology at colliders - UCL/CP3 
- Louvain-la-Neuve, Belgium. 

January 21, 2011: Sung-Soo 
Kim, Maximally supersymmetric 
Yang-Mills in five dimensions in 
light-cone superspace - CQUeST 
seminars - CQUeST - Seoul, Korea.
 
January 31, 2011: Raphael 
Benichou, Fusion of line op-
erators and Quantum inte-
grability in Conformal sigma 
models on supergroups - ENS 
Lyon seminar - Lyon, France.

February 8, 2011: Riccardo 
Argurio, A Pseudo-Goldstino 
in Gauge Mediation - Theory 
group seminar - University of 
Amsterdam - Amsterdam, the 
Netherlands.

February 10, 2011: Glenn 
Barnich, Asymptotic symme-
tries form the point of view 
of Lie algebroids - University 
of Stockholm - Stockholm, 
Sweden.

February 16, 2011: Ben Craps, 
Thermalization of strongly 
coupled field theories - North 
British Mathematical Physics 
Seminar - Edinburgh University 
- Edinburgh, UK.

February 17, 2011: Ben Craps, 
Thermalization of strongly 
coupled field theories - String 
Journal Club - Durham University 
- Durham, UK.

February 17, 2011: Neil  
Copland, Renormalisation of 
doubled theories - CQUeST - 
Seoul, South Korea.

February 18, 2011: Neil  
Copland, Thermalisation of 
strongly coupled field theory 
via AdS/CFT - CQUeST - 
Seoul, South Korea.

February 18, 2011: Phill  
Grajek, Dark Matter Indirect 
Detection and Uncertainty  
in CR Propagation - U. 
Heidelberg seminar - Heidel-
berg University - Heidelberg, 
Germany.

February 22, 2011: Phill Gra-
jek, Dark Matter Indirect De-
tection and Uncertainty in CR 
Propagation - IIHE Seminar 
- IIHE, Vrije Universiteit Brussel 
- Brussels, Belgium.

February 23, 2011: Marc  
Henneaux, Asymptotic 
Structure of three-dimension-
al gravity - IPMU Workshop 
on Black Holes - Institute for 
the Physics and Mathematiccs 
of the Universe, University of 
Tokyo, Japan.

March 2, 2011: Raphael  
Benichou, Fusion of line 
operators and Quantum inte-
grability in AdS/CFT - King’s 
College seminar - King’s Col-
lege - London, UK.

March 3, 2011: Glenn Barnich, 
Aspects of the BMS/CFT  
correspondence - APC 
Université de Paris 7 - Paris, 
France.
 

Appraisals & Prizes – Theses defended in 2011  
& Invited talks at Conferences, Seminars and Schools

Invited talks at Conferences,  
Seminars and Schools
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March 8, 2011: Kentarou 
Mawatari, Gravitino phenome-
nology at colliders - Chalmers 
University of Technology -  
Gothenburg, Sweden.

March 9, 2011: Marc  
Henneaux, Asymptotic struc-
ture of three-dimensional 
anti-de Sitter gravity - IAFE 
- University of Buenos Aires - 
Buenos Aires, Argentina.

March 14, 2011: Davide  
Forcella, Negative Refrac-
tive Index in Hydrodynamics 
and AdS/CFT - Conference 
on Quarks, Strings and the 
Cosmos - Ecole Polytechnique 
- Paris, France.

March 15, 2011: Riccardo 
Argurio, A Pseudo-Goldstino 
in Gauge Mediation - Theory 
group seminar - Scuola Nor-
male Superiore - Pisa, Italy.
 
March 16, 2011: Riccardo 
Argurio, Lectures on Dynami-
cal Supersymmetry Breaking - 
Theory group lecture - Univer-
sità di Firenze - Firenze, Italy.
 
March 24, 2011: Stephane 
Detournay, WAdS/(C)FT 
correspondences, and a di-
gression on Chiral(og) gravity 
- Rencontres théoriciennes - 
Institut Henry Poincaré - Paris, 
France. 

March 25, 2011: Davide  
Forcella, Negative Refractive 
Index in Hydrodynamics and 
AdS/CFT - Univeridad de 
Santiago de Compostela - 
Santiago de Compostela, 
Spain.

March 26, 2011: Jakob  
Palmkvist, Unifying N=5 and 
N=6 - The 27th Nordic Network 
Meeting on “Strings, Fields and 
Branes” - University of Stock-
holm - Stockholm, Sweden. 

March 28, 2011: Raphael 
Benichou, Fusion of line 
operators and Quantum 
integrability in AdS/CFT - 
LPTENS seminar - LPTENS - 
Paris, France. 

March 29, 2011: Davide For-
cella, Non Supersymmetric 
Chern Simons theories with 
gravity duals - Jussieu Univer-
sity - Paris, France. 
 
March 29, 2011: Daniel 
Thompson, On Non-Abelian 
T-duality in Ramond Back-
grounds - CPHT Ecole Poly-
technique - Paris, France. 

March 31, 2011: Alberto  
Mariotti, PseudoGoldstini in 
Field Theory - Nordita - Stock-
holm, Sweden. 

April 1, 2011: Kentarou  
Mawatari, The top window for 
dark matter - ULB - Brussels, 
Belgium. 

April 5, 2011 : Riccardo  
Argurio, Pseudo-Goldstini in 
Field Theory - Joint theory 
seminars - Weizmann Institute 
of Science - Neve Shalom, 
Israel. 

April 7, 2011: Bettina Oexl, 
Gravitino productions at col-
liders - IIHE, Vrije Universiteit 
Brussel - Brussels, Belgium.

April 11, 2011: Ben Craps, 
Holographic Thermalization - 
High Energy Theory Seminar 
- University of Pennsylvania - 
Philadelphia, USA. 

April 12, 2011: Neil Copland, 
Thermalisation of strongly 
coupled field theory via AdS/
CFT - Institute of Physics of 
the ASCR - Prague, Czech 
Republic. 

April 14, 2011: Riccardo 
Argurio, Gaugino masses and 
Semi-Direct Gauge Mediation 
- Journal Club - Tel Aviv Uni-
versity - Tel Aviv, Israel. 

April 15, 2011: Alice  
Bernamonti, Holographic 
Probes of Thermalization - 
Seminaire de matrices, cordes 
et geometries aleatoires - IPhT 
- Saclay, France. 

April 18, 2011: Alberto  
Mariotti, PseudoGoldstini in 
Field Theory - Torino University 
- Torino, Italy. 

April 20, 2011: Alberto  
Mariotti, PseudoGoldstini in 
Field Theory - Padova Univer-
sity - Padova, Italy. 

April 21, 2011: Amitabh 
Virmani, G2 Dualities, Black 
Strings, and Kerr CFT - Semi-
nar, Institute for Theoretical 
Physics - Utrecht University - 
Utrecht, the Netherlands. 
 
May 3, 2011: Wieland  
Staessens, Holographic 
Thermalization - Johannes-
Gutenberg Universiteit Mainz 
- Mainz, Germany.
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May 6, 2011: Kentarou  
Mawatari, Gravitino 
phenomenology with Mad-
Graph/MadEvent - MadGraph 
Spring 2011 - Fermilab -  
Batavia, USA. 

May 10, 2011: Phill Grajek, 
Antiproton Flux in Cosmic 
Ray Propagation Models  
with Anisotropic Diusion - 
Pheno Symposium - UW  
Madison - Wisconsin, USA. 

May 10, 2011: Kentarou 
Mawatari, Gravitino 
productions at colliders - 
2011 Phenomenology  
Symposium - Madison  
Wisconsin, USA. 

May 16, 2011: Alberto  
Mariotti, PseudoGoldstini in 
Field Theory - SUSY break-
ing 2011 - CERN - Geneva, 
Switzerland. 

May 25, 2011: Davide Forcella, 
Negative Refractive Index in 
Hydrodynamics and AdS/CFT 
- Padova University - Padova, 
Italy. 

May 27, 2011: Alberto Mariotti, 
Supersymmetry - Tweedaagse 
van de Theoretische en Math-
ematische Fysica - Oostdu-
inkerke, Belgium. 

May 28, 2011: Federico Galli, 
Hairy black holes in AdS 
- Tweedaagse van de  
Theoretische en Mathema-
tische Fysica - Oostduinkerke, 
Belgium. 

June 9, 2011: Antonin Rovai, 
Spacelike Singularities and 

Locally Carroll Invariant The-
ory - PandA Doctoral School 
- Université Libre de Bruxelles 
- Brussels, Belgium. 

June 14, 2011: Davide  For-
cella, Non Supersymmetric 
Chern Simons theories with 
gravity duals - Torino Univer-
sity - Torino, Italy. 

June 20, 2011: Riccardo 
Argurio, Gaugino masses and 
Semi-Direct Gauge Mediation 
- workshop on  String Phe-
nomenology - Nordita - Stock-
holm, Sweden. 

June 23, 2011: Ben Craps, 
Cosmological singularities 
in string theory - Quantum 
Theory and Gravitation - ETH - 
Zurich, Switzerland. 

June 30, 2011: Neil Copland, 
Relating T-duality invariant 
theories - Strings 2011 
(Gong Show) - Uppsala,  
Sweden. 

July 21, 2011: Alexey  
Koshelev, On non-local 
modification of gravity: exact 
solutions and perturbations - 
Supersymmetry and Quantum 
Symmetry 2011 (SQS’11) - 
JINR - Dubna, Russia. 

July 25, 2011: Piotr Surowka, 
Transport in holographic fluids 
- University of Washington - 
Seattle, USA. 

August 12, 2011: Neil  
Copland, Connecting T-duality 
invariant theories - QTS7 
2011 - Prague,  
Czech Republic. 

August 19, 2011: Raphael 
Benichou, First-principles 
derivation of the AdS/CFT Y-
systems - Integrability in String 
and gauge Theories 2011 - 
Perimeter Institute - Waterloo, 
Canada. 

August 19, 2011: Ben Craps, 
Holographic thermalization - 
Conference on Cold Materials, 
Hot Nuclei, and Black Holes: 
Applied Gauge/Gravity Duality 
- ICTP - Trieste, Italy. 

August 23, 2011: Glenn 
Barnich, Asymptotically flat 
general relativity as an ex-
tended conformal field theory 
- XLIème Institut d’été, Labo-
ratoire de Physique Théorique, 
ENS, Paris.
 
August 25, 2011: Frank 
Ferrari, Two Dimensional 
Quantum Gravity Revisited: 
Kähler Potentials, Bergman 
Metrics and Gravitational Ef-
fective Actions - XLIth summer 
institute of the Laboratoire de 
Physique Théorique de l’École 
Normale Supérieure: Strings, 
Particles and the Universe - 
ENS- Paris, France. 

August 30, 2011: Alexey 
Koshelev, Modified non-local 
gravity - Balkan summer Insti-
tute 2011 (BSI 2011) - Lepen-
ski Vir, Serbia. 
 
September 5, 2011 : Raphael 
Benichou, First-principles 
derivation of the AdS/CFT  
Y-systems - XVII European 
Workshop on String Theory 
2011 - Padua University - 
Padua, Italy. 

Invited talks at Conferences, Seminars and Schools
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September 7, 2011:  
Sung-Soo Kim, 5D Super 
Yang-Mills on Light-Cone - 
StringVac 2011 -String  
Phenomenology Conference 
- Pusan University - Busan, 
Korea. 

September 10, 2011: Kentarou 
Mawatari, MadGolem: autom-
atized next-to-leading order 
calculations for BSM - Work-
shop on Monte Carlo Tools for 
LHC - YITP - Kyoto, Japan. 

September 10-22, 2011:  
Alexander Sevrin, Several 
informal lectures on gener-
alzed Kahler geometry - Pro-
gram on Complex Geometry 
and Generalized Geometry 
with Applications to Physics -  
Simons Center for Geometry 
and Physics - Stony Brook,USA. 
 
September 28, 2011: Kentarou 
Mawatari, Associated pro-
duction of light gravitinos at 
future linear colliders - 2011 
International Workshop on Fu-
ture Linear Colliders - Granada, 
Spain. 

October 21, 2011: Frank Ferrari 
Two Dimensional Quantum 
Gravity Revisited: Kähler Po-
tentials, Bergman Metrics and 
Gravitational Effective Actions -
High Energy theory seminar - 
University of Southampton - 
Southampton, UK. 

October 24, 2011: Glenn Bar-
nich, Theoretical Aspects of 
Black Hole Physics - Cycle de 
conférences “Les Chercheurs 
Luxembourgeois à l’Etranger”, 
Institut Grand-Ducal - Luxembourg.  

November 8, 2011: Alberto 
Mariotti, PseudoGoldstini in 
Field Theory - University of 
California San Diego - San 
Diego, USA. 

November 11, 2011:  
Alexander Sevrin, Supersym-
metric WZW-models and 
generalized Kähler geometry 
- Geometry of Strings and 
Fields - NORDITA - Stockholm, 
Sweden.

November 15, 2011: Alberto 
Mariotti, PseudoGoldstini in 
Field Theory - Santa Cruz 
Institute for Particle Physics 
(University of California Santa 
Cruz) - Santa Cruz, USA.

November 17,2011: Marc 
Henneaux, Higher Spin Gauge 
Fields and Extended Kac-
Moody Symmetries - KIAS - 
Seoul, South Korea.

November 18, 2011: Jakob 
Palmkvist, Weyl groups, 
division algebras and auto-
morphic forms - Automorphic 
Forms and String Theory, Karl-
stad, Sweden.

November 18, 2011: Marc 
Henneaux, Electric-Magnetic 
Duality, Twisted Self-Duality 
and Action Principle - Seoul 
National University - Seoul, 
South Korea.

December 1, 2011: Jakob 
Palmkvist, Tensor hierarchies, 
Borcherds algebras and E11 -
The 28th Nordic Network Meet-
ing on “Strings, Fields and 
Branes”, Stockholm,  
Sweden.

December 6, 2011: Glenn 
Barnich, BV cohomology I - 
Workshop on Covariant Field 
Theory, Université du  
Luxembourg - Luxembourg.

December 7, 2011: Glenn 
Barnich, BV cohomology II - 
Workshop on Covariant Field 
Theory, Université du  
Luxembourg – Luxembourg.

December 7, 2011: Karen De 
Causmaecker, Fourth genera-
tion aspects and supersym-
metry - Pheno-meeting CP3 - 
UCL/CP3 - Louvain-la-Neuve, 
Belgium.

December 9, 2011: Kentarou 
Mawatari, The top window 
for dark matter - Top@Brus-
sels meeting - Vrije Universiteit 
Brussel - Brussels,  
Belgium.

December 9, 2011: Karen  
De Causmaecker, Fourth 
generation aspects and su-
persymmetry - Top@Brussels 
meeting - IIHE, Vrije Universiteit 
Brussel - Brussels,  
Belgium.

December 13, 2011: Daniel 
Thompson, Duality Invari-
ance in M-theory and String 
Theory - Centre for Quantum 
Spacetime, Sogang University 
- Seoul, South Korea.

December 14, 2011: Daniel 
Thompson, On Non-Abelian 
T-duality in Ramond Back-
grounds - Centre for Quantum 
Spacetime, Sogang University- 
Seoul, South Korea.
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December 15, 2011: Daniel 
Thompson, Duality Invariance 
in M-theory and String Theory 
- Korean Institute for Advanced 
Studies - Seoul, South Korea.

December 22, 2011: Alexey 
Koshelev, Modified non-local 
gravity - Steklov Mathematical 
Institute - Moscow, Russia.

December 30, 2011: Alexey 
Koshelev, Can non-local 
gravity resolve the cosmologi-
cal puzzles? - JINR - Dubna, 
Russia.

 

Invited talks at Conferences, Seminars and Schools
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“Holographic Optics and Negative Refractive Index,” JHEP 
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Refraction and Superconductivity,” JHEP 1110 (2011) 104 
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a De Sitter-Esque Geometry,” JHEP 1105, 003 (2011) [arX-
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Walker metric, Proceedings of CLEO: 2011 
- Laser Science to Photonics Applications, 
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Society of America, QTuM4 ISBN: 978-1-
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Researchers
Permanent Members

De Wit, Anne  ULB

Postdoctoral Members

Budroni, Marcello ULB
Haudin, Florence  ULB
Rongy, Laurence  ULB

Doctoral Members

Gérard, Thomas  ULB
Lemaigre, Lorena  ULB
Riolfo, Luis  ULB

These defended in 2011

Thomas Gérard: “Theoretical 
study of spatiotemporal dy-
namics resulting from reaction-
diffusion-convection processes”. 
Supervisor: A. De Wit,  ULB 
(2011).

Research Summary
Chemical reactions are able to 
influence or more drastically 
trigger fluid flows as soon as 
the reaction changes a physi-
cal property of the solution like 
its density, viscosity or surface 
tension. Our research aims at 
studying by combined theo-
retical and experimental ap-
proaches the properties of the 
chemo-hydrodynamic patterns 
and instabilities resulting from 
the coupling of such reactions 
with hydrodynamic motions. 

In vertical set-ups, buoyancy-
driven flows can result from the 
presence of gradients of den-
sity in the gravity field. In reac-
tive solutions, such gradients 
in density can be triggered 
by compositional changes 
and can therefore be influ-
enced by reactions. We have 
shown in the past that the 
buoyancy-driven patterns that 
are obtained in the presence 
of reactions can be different 
from those obtained in non-
reactive systems. This year, we 
have moreover investigated the 
role of color indicators show-
ing that these species are not 
merely passive to the dynamics 
but, on the contrary, actively 
change the density gradients 
in the system and hence the 
related convective patterns 
(Fig.1).
 
Such buoyancy-driven hydro-
dynamic instabilities are also 
important in CO2 sequestra-
tion techniques which aim 
to reduce the amount of this 
greenhouse gas in the atmo-

sphere by its capture at the 
exit of power plants and its 
subsequent sequestration in 
deep underground soils or 
aquifers.  We have started 
investigating theoretically the 
influence of buoyancy-driven 
motions on the efficiency of 
CO2 dissolution in salted wa-
ter. Our objective is to analyze 
in the future the potential effect 
of chemical reactions on such 
processes. 

In parallel, we have also ana-
lyzed to what extent surface-

(Fig.1)

Fig.1: Convective flows de-
velopping when a transparent 
acid solution lies on top of an 
alkaline solution containing a 
color indicator in the gravity field. 
Convective plumes rise in the 
upper solution above the contact 
line. In the lower part, a smaller 
wavelength pattern appears in 
the reaction zone between the 
orange and dark blue zones. This 
pattern is related to the contribu-
tion of the color indicator to the 
local density gradient.
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Researchers & Research Summary

tension gradients in reactive 
systems can trigger so-called 
Marangoni fluid flows. On 
one hand, we have numeri-
cally studied how Marangoni 
convection triggered by com-
positional or thermal gradients 
across autocatalytic fronts can 
deform and accelerate these 
fronts. On the other hand, we 
have shown experimentally 
that a simple A+B-->C reaction 
impacting the surface tension 
at the liquid-air interface of a 
thin film can induce fingering 
(Fig.2). 

 The experiment consist in 
letting a drop of a given solu-
tion of a chemical B spread on 
a glass plate prewetted by a 
solution of another reactant A. 
At the contact between both 
solutions, a chemical reaction 
produces a species C with dif-
ferent surface tension proper-
ties. The related gradients in 
surface tension trigger then an 
instability of the contact line 
between both solutions leading 
to fractal-like fingers (Fig.3). 

Eventually, we also analyze the 
impact of reactions on viscos-
ity changes and on related 
viscous fingering hydrodynam-
ic instabilities. Our approach 
based on combined theoretical 
and experimental approaches 
aims at characterizing the vari-
ous patterns and instabilities 
that can be observed in reac-
tion-diffusion-convection sys-
tems, at the heart of numerous 
industrial and environmental 
applications. 

Fig.2: Mechanism of a reaction-
driven destabilization of the 
interface between a solution of a 
reactant B spreading on a glass 
plate prewetted by a solution of a 
reactant A. 

Fig.3: Chemically-driven instabil-
ity at the contact line of a droplet 
of hexyl acrylate spreading on 
top of a glass plate prewetted by 
a thin film of a secondary amine. 
The reaction produces a tertiary 
amine and surface-tension gra-
dients at the origin of the Maran-
goni-driven fractal-type fingering 
observed. 
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Research in Chemistry  

Luis Riolfo
3rd year PhD student (ULB)

Viscous fingering is a hydrody-
namic instability occurring as 
soon as a given fluid displaces 
another more viscous fluid in 
porous media. It is typically 
encountered in soils during oil 
recovery or pollutant spreading 
when less viscous and hence 
more mobile water displaces 
the oil or the contaminant. It 
is also observed in chromato-
graphic columns when the dis-
placing eluent is less viscous 
than the displaced sample 
containing the analytes to be 
separated. This instability leads 
to a deformation of the inter-
face between the two fluids in 
the form of “fingers” (Fig.1a) 
hence the name “viscous 
fingering”. 

Because of the increased 
mixing between the two fluids 
induced by the fingering pro-

cess, the efficiency of the oil 
displacement out of the soils 
is reduced. On the other hand, 
in contaminant spreading or 
chromatographic separations, 
fingering leads to enhanced 
dispersion of the sample and 
thus larger polluted areas and 
bad column performances 
respectively. 

In this context, my research 
aims at analyzing both experi-
mentally and theoretically to 
what extent chemical reactions 
can influence the properties 
of viscous fingering patterns. 
Using polymer solutions the 
viscosity of which depends on 
the pH of the solution, we have 
shown this year that chemical 
reactions can modify a finger-
ing pattern or even induce a 
fingering instability in a system 
otherwise stable. 

We have also demonstrated 
that a chemical reaction can 

be used to control the flow in 
viscously unstable conditions 
(Fig.1). Indeed, if a reaction 
leads to a decrease of the vis-
cosity in the miscible zone be-
tween two reactive solutions, 
a non-monotonic viscosity 
profile can build up in time. The 
local minimum in viscosity acts 
then as a buffer zone in which 
the  more mobile displacing 
fluid is diluting its destabilizing 
influence. As a result, fingering 
is largely decreased (Fig.1b) 
and the efficiency of the fluid 
displacement is enhanced. 

I am currently working on opti-
mizing such a use of chemical 
reactions to control unstable 
flows. Moreover, I also plan to 
study the influence of non-ideal 
mixing properties of fluids on 
hydrodynamic fingering insta-
bilities.  

Fig.1: Displacement of a solution 
of polymer by dyed water: (a) in 
absence of any reaction, viscous 
fingering is observed because of 
the unfavorable viscosity gradi-
ent; (b) in presence of a chemical 
reaction decreasing the viscos-
ity in the reactive zone at the 
miscible interface between water 
and the polymer, a reduction of 
the fingering instability and hence 
a more efficient displacement is 
obtained. 
The dark thick line to the left is 
the shadow of the injection tube. 

Research Interests of some Members
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January 11, 2011: Anne  
De Wit, Recent advances on 
chemo-hydrodynamic insta-
bilities - Workshop on chemo-
hydrodynamic pattern forma-
tion at interfaces - Szeged, 
Hungary.

January 11, 2011: Laurence 
Rongy, Mixing from diffusion 
and natural convection in 
non-equilibrium binary and 
multicomponent fluid phases 
- ESA Topical Team Meeting - 
Szeged, Hungary.

January 31, 2011: Anne 
De Wit, Reaction-driven 
viscous fingering - Séminaire - 
ESPCI - Paris, France.

April 12, 2011: Anne De Wit, 
Reaction-driven viscous 
fingering - British Applied 
Mathematics Colloquium - 
Birmingham, UK.

April 12, 2011: Laurence 
Rongy, Mixing from 
diffusion and natural convec-
tion in non-equilibrium binary 
and multicomponent fluid 
phases - British Applied Math-
ematics Colloquium 
2011 - Birmingham, UK.

April 29, 2011: Luis Atilio 
Riolfo, Reaction-driven mis-
cible viscous fingering - 
Ecole Doctorale Thématique 
CHIM - FNRS - Ulg - Liège, 
Belgium.

May 3, 2011: Anne De Wit, 
Chemically-driven hydrody-
namic instabilities - 
Colloquium at the Chemisch- 
Physikalische Gesellschaft - 
Vienna, Austria.

May 2011: Laurence Rongy, 
Mixing from diffusion and  
natural convection in non- 
equilibrium binary and multi-
component fluid phases - 
Reservoir Engineering Re-
search Institute 22nd Annual 
Workshop - Palo Alto, USA.

May 19, 2011: Anne  
De Wit, Chemically-driven 
hydrodynamic instabilities - 7th 
Intern. Workshop on Math. in 
Chemical Kinetics and  
Engineering - Heidelberg, 
Germany. 

October 20, 2011: Thomas 
Gérard, Miscible viscous fin-
gering induced by a A + B -> 
C chemical reaction - 

BPI Department seminar - 
Cambridge University - Cam-
bridge, UK. 

November 21, 2011: Anne  
De Wit, Reaction-driven vis-
cous fingering - 64th Annual 
Meeting of the Division of Fluid 
Dynamics of the American 
Physical  Society - Baltimore, 
USA. 

November 21, 2011: Laurence 
Rongy, Mixing from diffusion 
and natural convection in  
binary non-equilibrium fluid 
phases - 64th Annual Meeting 
of the APS Division of Fluid  
Dynamics - Baltimore,  
Maryland, USA. 
 
November 22, 2011: Luis Atilio 
Riolfo, Buoyancy-driven insta-
bilities of acid-base fronts: the 
case of a color indicator - 64th 
Annual Meeting of the APS 
Division of Fluid Dynamics - 
Baltimore, USA.

Research Interests of some Members 
Invited talks at Conferences, Seminars and Schools

Invited talks at Conferences, Seminars and Schools
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Books
G.R. Fleming, G.D. Scholes and A. De Wit, Edi-
tors, Quantum effects in Chemistry and Biology, 
Proceedings of the 22nd Solvay Conference on 
Chemistry, (Procedia, Elsevier, 2011).
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Publications
1- C. Almarcha, Y. R’Honi, Y. De Decker, P.M.J.  
Trevelyan, K. Eckert and A. De Wit, Convec-
tive Mixing Induced by Acid-Base Reactions, J. 
Phys. Chem. B 115, 9739-9744 (2011).

2- D.A. Bratsun and A. De Wit, Buoyancy-
driven pattern formation in reactive immiscible 
two-layer systems, Chem. Eng. Sci. 66, 5723-
5734 (2011). 

3- T. Gérard and A. De Wit, Stability of exother-
mic autocatalytic fronts with regard to buoyan-
cy-driven instabilities in presence of heat losses, 
Wave motion 66, 814-823 (2011). 

4- S. Kuster, L.A. Riolfo, A. Zalts, C. El Hasi, C. 
Almarcha, P.M.J. Trevelyan, A. De Wit and A. 
D’Onofrio, Differential diffusion effects on buoy-
ancy-driven instabilities of acid-base fronts: The 
case of a color indicator, Phys. Chem. Chem. 
Phys. 13, 17295-17303 (2011). 

5- Y. Nagatsu and A. De Wit, Viscous fingering 
of a miscible reactive A + B —> C interface for 
an infinitely fast chemical reaction: Nonlinear 
simulations, Phys. Fluids 23, 043103 (2011). 

6- L. Rongy, K.B. Haugen and A. Firoozabadi, 
“Mixing from Fickian diffusion and natural con-
vection in binary non-equilibrium fluid phases”, 
A.I.Ch.E. Journal, DOI 10.1002/aic (2011). 

7- G. Rousseaux, M. Martin and A. De Wit, 
Viscous Fingering in Packed Chromatographic 
Columns: Non-Linear Dynamics, J. Chromatog-
raphy A 1218, 8353-8361 (2011). 

8- P. M. J. Trevelyan, C. Almarcha and A. De 
Wit, Buoyancy-driven instabilities of miscible 
two-layer stratifications in porous media and 
Hele-Shaw cells, J. Fluid Mech. 670, 38-65 
(2011). 

List of Publications



166

Annual Report 2011



Appendix: Outreach



Annual Report 2011- Appendix: Outreach

Newspapers

168

Robert Brout, Honorary member of the Solvay Institutes

 

 
N°	
  158	
  11/05/2011	
  

Recherche 

Disparition du physicien Robert Brout 

Le professeur Robert Brout est décédé le 3 mai, à l'âge de 83 ans. Physicien brillant, le nom 
de Robert Brout est étroitement associé à celui de François Englert et de Peter Higgs. 

Conjointement à l'Écossais Peter Higgs, les deux professeurs de l'ULB ont expliqué la 
différence entre les interactions fondamentales par un mécanisme appelé brisure de 
symétrie qui conduira au modèle unifié des interactions électromagnétiques et faibles. 

Fascinante, leur théorie présuppose une particule, le boson scalaire que le collisionneur LHC 
du CERN pourrait découvrir. Une telle découverte pourrait valoir le prix Nobel aux auteurs du 
"boson" ; hélas, Robert Brout disparait avant elle. 

Professeur émérite de l'ULB, Robert Brout a, dès 1979, co-dirigé avec François Englert le 
Service de physique théorique de la Faculté des Sciences. Leurs travaux fondamentaux en 
physique des particules élémentaires leur ont valu le Prix Wolf de Physique en 2004 et le 
prix J.J. Sakurai de physique en 2010. 

Podcast 'Paroles de chercheurs': l'entropie des trous noirs 

La gravité exercée par la Terre fait tomber les pommes sur le sol, celle du Soleil détermine 
les orbites des planètes, etc. À plus grande échelle dans l'Univers, on peut s'intéresser à la 
gravitation engendrée par les trous noirs. C'est là le domaine de recherche de Stéphane 
Detournay, du Service de physique mathématique des interactions fondamentales (Faculté 
des Sciences). Il y travaille via une approche bien précise: celle de l'entropie des trous noirs. 
"L'entropie d'un système est une mesure de son désordre", rappelle le chercheur. 

Et de poursuivre, "plus précisément, l'entropie compte le nombre de configurations 
microscopiques donnant lieu au même état macroscopique d'un système. Prenons l'exemple 
d'un verre d'eau. Macroscopiquement, l'eau contenue dans le verre est décrite par un petit 
nombre de quantités: sa température, sa densité, son énergie. Néanmoins, on sait que l'eau 
est constituée de nombreuses molécules qui peuvent s'arranger de nombreuses manières 
différentes pour donner à l'eau le même aspect macroscopique, c'est-à-dire la même 
température. C'est ce nombre que mesure l'entropie. Plus un système est compliqué, plus il 
y a de manières différentes d'organiser ses composantes pour lui donner le même aspect 
extérieur, et plus son entropie est grande". 

Avec les trous noirs, Stéphane Detournay tente de tenir le même genre de raisonnement. 
Mais les questions qui se posent sont alors: quels sont les constituants microscopiques du 
trou noir responsables de cette entropie ? Et quel est l'équivalent des molécules d'un verre 
d'eau pour un trou noir ? 

Découvrez la gravitation des trous noirs en compagnie de Stéphane Detournay, Service de 
physique mathématique des interactions fondamentales (Faculté des Sciences) dans "Paroles 
de chercheurs", le podcast de la recherche à l'ULB. Vous retrouverez les autres podcasts sur 
le site de l'ULB ou sur iTunes. Vous pouvez aussi vous abonner aux flux RSS.	
  

ULB Intralettre n° 158
11 May 2011
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Prof. Marc Henneaux 
received a 5-year ERC 
Advanced Resarch Grant 
(2011-2015)

Esprit Libre n°16 
February 2011

Le Soir, 14 January 2011
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Press about the 100th 

Anniversary of the First 
Conseil de Physique 
Solvay

La Capitale, 6 September 
2011 

La Libre Belgique, 7 Septem-
ber 2011 

Nederlands Tijdschrift voor 
Natuurkunde, September 2011 
(The Netherlands)

Europhysicsnews, September /
October 2011

EOS Magazine, 1st October 
2011 

ULB, 5 October 2011 

Le Cercle de Lorraine, October 
2011

De Morgen, 15 October 2011

De Standaard, 17 October 
2011 

Le Soir, 15/16 October 2011

NWT Magazine, October 2011 
(The Netherlands)

L’Echo, 15 October 2011 

Le Monde, 15 October 2011 
(France)

Webzine  Solvay S.A.-N.V.  
October 2011 

Volkskrant, 17 October 2011 
(The Netherlands)

De Tijd, 15 October 2011 

La Libre Belgique, 15  October 
2011

La Libre Belgique, 17 October 
2011 

La Libre Belgique, 18 October 
2011

La Dernière Heure, 18 October 
2011

La Libre Belgique, 19 October 
2011 

La Libre Belgique, 25 October 
2011 

Akademos, October/Novem-
ber 2011 

Frankfurter Allgemeine 
Sonntagszeitung, 30 October 
2011 (Germany)

Le Journal du médecin, 28 
October 2011

NRC, 5 November 2011 (The 
Netherlands)
 
Business Club Belgo-Luxem-
bourgeois en Suisse, Novem-
ber 2011 (Belgium, Luxem-
burg)

The Bulletin, 21 October – 3 
November 2011 

Esprit Libre, November 2011

EOS Magazine des Sciences, 
November 2011

FEB Magazine, November 
2011

FNRS news, December 2011

Radio and TV  
programmes 

Audio:
Interviews with Franklin Lam-
bert (11/10/11 and 12/10/11), 
Radio Campus ULB

Interview with Henri Eisendrath 
(14/10/11) on “De Ochtend”, 
Radio 1, VRT 

Interview with Marc Henneaux 
(14/10/11) on “Bruxelles Matin”, 
Vivacité

Interview with Alexander Sevrin  
and Robbert Dijkgraaf 8/10/11) 
on “Vandaag”, Radio 1, VRT 

“100 ans de Conseils Solvay” 
(18/10/11) RTBF, La Première

Interviews with Pierre 
Marage”Histoire des premiers 
Conseils” (23/10/11, 30/10/11 
and 6/11/11), “Semences de 
curieux”, RTBF

Interviews with Marc Henneaux 
“Le 25e Conseil de Physique
Solvay” (13/11 and 20/11/11), 
“Semences de curieux”, RTBF

Télévision:
RTL-TVI  JT(18/10/11)
RTBF  JT (19/10/2011)
RTBF  JT (22/10/11)
“100 ans de Conseils de 
Physique Solvay”, (10/12/11), 
Télétourisme, RTBF

In addition to the various  
programmes above,a photo 
gallery of the event is available 
on Didier Reynders’website 
(18/10/11)
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September 06, 2011- La Capitale

September 07, 2011- La Libre Belgique
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September 2011- Nederlands Tijdschrift voor Natuurkunde (The Netherlands)
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September 2011- Nederlands Tijdschrift voor Natuurkunde (The Netherlands)
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September 2011- Nederlands Tijdschrift voor Natuurkunde (The Netherlands)
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September/October 2011- Europhysicsnews volume 42 n°5
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September/October 2011- Europhysicsnews volume 42 n°5
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October 01, 2011- EOS Magazine
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October 05, 2011- ULB (intra) lettre
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October, 2011- Cercle de Lorraine
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October 15, 2011- De Morgen
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October 17, 2011- De Standaard

October 15, 2011- De Morgen
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October 15, 2011- Le Soir
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October, 2011- NWTmagazine (The Netherlands)
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October, 2011- NWTmagazine (The Netherlands)
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October 15, 2011- L’Echo
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October 17, 2011- Volkskrant (The Netherlands)

October 2011- Webzine, Solvay SA - NV

October 15, 2011- Le Monde (France)
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October 15, 2011- De Tijd
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October 15, 2011- La Libre Belgique
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October 17, 2011- La Libre Belgique
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October 18, 2011- La Libre Belgique
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October 18, 2011- La Dernière Heure

October 19, 2011- La Libre Belgique



Annual Report 2011- Appendix : Outreach

Newspapers

201

A
p

p
en

d
ix

 : 
O

ut
re

a
ch

October 25, 2011- La Libre Belgique
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October, 2011- Akademos
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October 30, 2011- Frankfurter Allgemeine Sonntagszeitung (Germany)
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October 28, 2011- Le Journal du médecin

November 28, 2011- 5 NRC (The Netherlands)
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November, 2011- Business club  Belgium-Luxemburg in Switzerland 
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November 2011- The Bulletin
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November 2011- The Bulletin
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November 2011- The Bulletin
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 November 2011- Esprit Libre, ULB
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November 2011- Esprit Libre, ULB

December 2011- FEB magazine

November 2011 - EOS, Le magazine des sciences
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December 2011 - FNRS news
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