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Summary  
The OECS12 - International Conference on Optics of Excitons in Confined Systems – 

(www.oecs12.org) took place in Paris at the Cité Internatial Universitaire in Paris (september 
11th-16th 2011). It has been the twelfth of a very successful series of conferences that started 
in 1987 in Rome. It was addressed to scientists who lead fundamental and applied research on 
the optical properties of excitons in novel condensed-matter nanostructures. The conference 
also intended to bring a link between the excitonic scientific community and the field of 
atomic physics.  

The 2011 meeting, funded by the ESF, has been a great success with a record number 
of participants. It has brought together a large representative of the world leading actors in the 
field. The conference gathered around 350 participants, among them 104 students. The 
participants came from 27 different countries as follows: France 112, Germany 35, UK 31, 
Switzerland 22, Spain 19, Poland 17, Italy 15, Japan 13, Russian Federation 11, Brazil 9, 
Israel 7, United States 6, Canada 6, Colombia 5, Greece 5, Korea republic 4, China 4, 
Belgium 2, and one each from Austria, Ireland, Finland, Algeria, Denmark. 

The conference scientific program was built following the recommendations of the  
international program (vote for invited speakers and review of submitted abstracts). The 
scientific program proposed 13 invited talks (30 mn) throughout the different session. One 
session, named POLATOM session was specifically dedicated to the discussion of the links 
between atomic physics and solid state physics (in particular Polariton condensate and 
quantum optics). Opening this POLATOM session, Jakob Reichel, from Laboratoire Kastler 
Brossel has been invited to give a 45 mn keynote. Out of the 284 submitted abstracts, the 
program committee has selected 71 contributions to be orally presented. Around 200 posters 
have been presented during three poster sessions.  

An attractive social program was also proposed to the participants and was really 
appreciated. A choice of excursion in Paris or a visit of the LPN in Marcoussis was offered on 
Wednesday afternoon. The participant could also attend the banquet on Wednesday evening, 
which was a dinner on the first floor of the Eiffel tower. This banquet was an enjoyable 
experience even for parisian persons. 

Our sponsors and partners have contributed to the success of this conference, allowing 
us to keep the registration fees at a moderate level. Present on site, our exhibitors have had the 
opportunity to meet and exchange with the attendees during convivial (friendly) coffee breaks 
and poster sessions. For the first time, the OECS conference got financial support from the 
IUPAP (International Union for Pure and Applied Physics), an important scientific label for 
an international conference.  

The success of the conference was attested by the fact that the lecture hall was full 
until the very end of the conference. The poster sessions were also crowded with active 
discussions in each of them. 
 



OECS 12 – Scientific content and discussions 
 
 
The 12th edition of the International Conference on the Optics of Excitons in Confined 
systems was intended to scientists who lead fundamental and applied research on the optical 
properties of excitons in novel condensed-matter nanostructures. The 2011 meeting brought 
together in Paris many world leading actors in this domain, with the aim of stimulating the 
exchange of ideas, promoting international collaborations, and coordinating research on the 
newest exciton-related issues, such as quantum information science and exciton quantum-
collective phenomena. 
The meeting covered the following topics: 
 

• Low-dimensional nanostructures: quantum wells, quantum wires and quantum dots 
• Light-matter interaction in microcavities 
• Quantum optics with excitons and polaritons 
• Bose-Einstein condensation 
• Quantum coherent phenomena 
• Excitons in novel materials 
• Optical spintronics 

 
The scientific program of the conference was built using a two step process. In a first step, the 
members of the International Advisory and Program committees of the conference were asked 
to suggest invited speakers and to briefly describe the related publications. The Program 
committee rated these suggestions, leading to selection of 13 invited speakers. As can be seen 
below, world leading scientists, with research area covering in all the conference topics, 
accepted to give an invited talk at OECS12.   

Andrey Akimov 
University of Nottingham, United Kingdom 

Application of picosecond acoustics to exciton spectroscopy 
 

Mete Atature 
Cavendish Laboratory, Cambridge, United Kingdom 

Qubits and sensors: optics of quantum dots 
 

Oliver Benson 
Humboldt-Universität, Berlin, Germany 

Fundamental Photonic Hybrid Systems Based on Defect Centers in 
Diamond 

 
Raphaël Butté 

Ecole Polytechnique Fédérale de Lausanne, Switzerland 
Light polarization features of polariton condensates in III-nitride 

microcavities 
 

Jean-Jacques Greffet 
Laboratoire Charles Fabry, Orsay, France 

Controlling light-matter interaction with nanoantennas 
 
 

Gabriele Grosso 
Ecole Polytechnique Fédérale de Lausanne, Switzerland 

Polariton hydrodynamics: from solitons to vortex streets 



 
Atac Imamoglu 

ETH Swiss Federal Institute of Technology, Zurich, Switzerland 
Observation of Kondo correlations in optical absorption 

 
Andreas Muller 

University of South Florida, Tampa, United States of America 
Interference of Single Photons from Dissimilar Single Photon Sources 
 

John Rarity 
University of Bristol, United Kingdom 

Can we make solid state quantum networks ? 
 

Michael Reimer 
Delft University of Technology, Netherland 
Optical quantum dots in nanowire devices 

 
Gregory Scholes 

University of Toronto, Toronto, Canada 
Quantum-coherent energy transfer in nanoscale systems 

 
Claude Weisbuch 

Ecole Polytechnique,  Palaiseau, France 
University of California, Santa Barbara, United States of America. 

Cavity polariton: 20 years after 
 

Joerg Wrachtrup 
University of Stuttgart, Germany 

Quantum spintronics with diamond defects 
 

 
Pr. Claude Weisbuch who discovered microcavity polaritons in 1992, accepted to give an 
overview talk of 20 years of Cavity Polariton research, as the first talk of the conference. 
 
Under the impulsion of the POLATOM European network, the OECS12 organizing 
committee decided to take advantage of the meeting to favour relations and collaborations 
between the solid state Bose Condensation community and the Atomic BEC community.  
Pr. J. Reichel, from the Laboratory Kastler-Brossel in Paris kindly accepted to present his 
work at OECS12. Pr. Reichel’s research activity is internationally acknowledged in the 
Atomic community. His work deals with Bose Condensation as well as Single atom Cavity 
QED. Besides the prominent impact of the fundamental research Pr. Reichel leads, his team is 
also involved in technological research, since the structures under study are obtained on 
atomic chips with optical fiber based microcavities. 
A POLATOM session was organized on Wednesday September 14th, with Pr. Reichel’s talk 
and four contributed talks on polariton condensation. This session was chaired by Pr. R. 
Phillips and lead to many discussions. It is also worth mentioning that Pr. J. Reichel attended 
the whole OECS12 conference and was involved in many scientific discussions with OECS12 
participants. 
 
 
 
 



In a second step, the Program 
committee built the scientific 
program based on the abstract 
submissions. 284 abstracts were 
submitted to OECS12. Figure 1 
shows the distribution of the 
submissions in the conference 
topics. 24 % of the submission 
concerned the physics of cavity 
polaritons and Bose condensation. 
A large fraction (49%) of the 
submitted works concerned the 
physics of excitons in 0D 
nanostructures, adressing their 
fundamental properties or 

investigating single spin physics or CQED. The last quarter of the submissions concerned 
fundamental properties of excitons in 2D structures and new materials. 
 
 
A blind statistic extraction of the most used significative words in the abstract gives a good 
overview of the conference most debated topics. It also allows to witness the appearance of 
new research areas in the physics of excitons. Two examples of this word statitical analysis is 
shown in figure 2. The size of the words is proportionnal to the number of occurrence and 
relevance to the topics. 
 
 
 
 
 
 
 
Figure 2: Blind statistic extraction of the most used significative words in the abstract for two topics. Left: 
polariton and condensation. Right: cavity and CQED. 
 
 
This simple analysis shows that the physics of cavity polaritons is now dominated by the 
investigations of polariton fluid hydrodynamics, with the observation and modelisation of 
polariton superfluidity, vortices,…  The same analysis performed on the word from the CQED 
topics reveals the usual words of the domain: photonic crystal, Purcell effect,… Yet two new 
domains appear to be developing. The first one concerns the use of plasmonic structures to 
control the electromagnetic field around excitonic structures (quantum wells or quantum 
dots). The second concerns the coupling of excitons or photons to acoustic waves. Regarding 
the increasing number of contributions addressing this research area, the OECS12 organizers 
decided to devote a full session to exciton, phonon, and optomechanics.  
Statistical analysis on the topics of single spin physics highlighted the predominance of the 
coupling of the hyperfine coupling on the manipulation of single spin. Although this issue has 
been largely debated for the last five years, new phenomena were discussed within OECS12, 
such as the observation of the Kondo effect in an optical measurement.  
 
To build the conference scientific program, each abstract was reviewed by three members of 
the program committee, with a random attribution. For each topics, the abstracts presenting 

Figure 1 : distribution of the abstracts submission in the 
conference topics. 



the best marks were selected for oral presentations. The appendix show that final program for 
the conference, with 71 oral presentations, 14 invited talks and three poster sessions. 
 
The scientific success of the conference was quite visible by the large audience for every 
session of the week, up to the very last talk on Friday 16th. Each talk led to stimulating 
discussions, sometimes initiated by the session chair when needed.  
The poster sessions were a great success, with many scientific discussions, up to late in the 
evening for each of them.  
 

                
Audience on Sept 12th  2011-10-20   Audience on the last session on Sept 16th  
 
 

            
 

Pictures taken during the poster sessions 
 
Feedback from participants on the conference 
 

“Encore bravo pour une conférence parfaitement réussie » 
Claude Weisbuch (France, US) 

 
« I enjoyed the conference very much, the organization was perfect!” 

Oliver Benson   (Germany) 
 

“Thank you once again for an amazing conference, this was probably the best organised one 
I have seen.” 

Mete Atature (UK) 
 

“The scientific quality was superb and content was extremely 
stimulating. The organization was excellent, the food was wonderful, and the excursion and 

banquet were very enjoyable. Thank you for a great conference!” 
Eric Stinaff (US) 



OECS 12 – Assessment of the results and 
impact on the future direction of the field 

 
 
OECS 12 welcomed over 350 participants. This has to be compared with the 250 participants 
to OECS 11, which already represented a very large increase with respect to the 10 first 
OECS conferences. This is a clear signature of the success of OECS 12 in Paris, as well as a 
strong indication that the conference has now become a major event in the field. Besides the 
quality of the organisation that has become increasingly professional, a detailed assessment of 
the scientific content, as well as of the origin of the participants allows pointing out 3 main 
reasons for this recent evolution: 
 
(i) OECS covers topics in nano-physics and photonics that have an always increasing weight 
in fundamental and applied science.  
(ii) Beyond the original topics related to the physics of confined excitons in basic 
semiconductor structures (bulk, quantum wells, wires or dots), the much richer variety of 
structures that can now be processed as well as the development of new material, are 
attracting a larger number of physicists worldwide. This allows evaluating the future direction 
of the field and also gives an indication that the original title of the conference could now be 
changed for a more general title.  
(iii) Together with the enrichment of the field cited above, one now also assists to an 
intercommunity mixing and integration. This is the case e.g. with Cavity Quantum Electro-
Dynamics that strongly developed in semiconductor nanostructures, with Bose Einstein 
Condensation that is now a common topic with atomic physics, or with acoustics in 
semiconductor nanostructures.  
 
We point out that the OECS12 organizing committee, aware of this multi-fold evolution, was 
proactive in preparing the program, including sessions for CQED, Quantum optics, BEC, etc. 
An ESF “POLATOM” session was also planned with the aim of mixing atomic physics 
(Keynote talk of J. Reichel) with semiconductor physics in the field of BEC. Moreover, the 
original OECS mailing list was extended to include the traditional participants to the German 
NOEKS conference, which public was only a small fraction of the OECS conference. 
 
 
Main results 
 
Rather than an exhaustive and detailed summary of the OECS12 results, we focus here on 
major domains as well as on few emerging fields at OECS.  

- 0D : 
The vast majority (one half) of the results are related to the physics of quantum dots. 
The QD community is traditionally very large and keeps being driven by the goal of 
manipulating and generating single quantum bits. One objective is to optically 
initialize a single spin and control its coherence. Another active research area is cavity 
quantum electrodynamics with single quantum dot, with the objective of fabricating 
bright sources of quantum light or of implementing a highly efficient single photon 
single quantum dot interface.  

- Polaritons : 
In 1992, Claude Weisbuch (opening talk at OECS12) and co-workers observed the 
first signature of microcavity-polaritons. This gave a strong impulse that later 



experienced two major breakthrough: parametric scattering (Baumberg, 2000) and 
BEC (Le Si Dang – Deveaud, 2006). The polariton community at OECS represented 
about ! of the submissions with now a strong emphasis on polariton fluid 
hydrodynamics, superfluidity and vortices. Moreover, the POLATOM session allowed 
gathering together the atomic BEC community with the polariton BEC community. 
 

- New fields at OECS: 
Besides fields like Single-spin physics, CQED and Quantum Optics, that now 
represent 2 sessions each, new topics are emerging at OECS. (i) The coupling between 
light and mechanical oscillators is attracting more interest and semiconductor 
nanostructures now allow fabricating opto-mechanical nano-resonators (see e.g. 
I. Favero). (ii) ultra-fast optical pulses are used to generate acoustic waves in 
semiconductors, up to THz frequencies (A. Akimov). (iii) NV centers in Diamond 
coupled to a GaP photonic crystal are used to fabricate single quantum emitters (O. 
Benson). Of course, the importance of these 3 results at OECS does not reside per say 
in their originality, since they are extracted from communities (opto-mechanics, 
acouto-optics, NV centers) that existed long before their connexion to OECS, with 
their own conferences. Rather, the novelty is the strong connexions that are now 
developing between these fields and the OECS community, thanks to the new 
developments in semiconductor nanostructure fabrication and processing. 

 
Future Evolution 
 
The current trend of connexion and integration between the basic “exciton in semiconductors” 
community and other fields is only at its beginning. Predictable evolution is in further 
developments of quantum sources and manipulation of light-matter excitations, with potential 
applications in quantum optics and transport. The ever growing control of nanostructure 
fabrication and processing will become the common substrate for developments interesting a 
community much larger than the semiconductor community which constituted the original 
OECS public.  
The traditional driving force of the semiconductor physics is the possibility to develop 
practical devices that can be used on a large scale. As such, open questions will concern the 
ultimate possibility to gain a sufficient control on the fabrication of solid state quantum 
devices (nanolasers, quantum light sources, quantum gates…) for deployment in other 
communities like optical quantum computing, quantum cryptography, metrology… Besides, 
the physics of basic and fundamental properties of excitations in semiconductors is declining 
at OECS. This is a natural trend, given the development of newer fields and the strong interest 
for developing nano-devices at the present time. Nevertheless, if this contribution was to 
further decline, one could predict future difficulties in the deep understanding and control of 
the underlying semiconductor physics. 
Last, we note a still missing important field at OECS: the physics of carbon-based 
nanostructures (Graphene, Carbone nanotubes) is not or very little represented. Future OECS 
conferences will certainly fill this gap. 
 
Finally let us mention that the next OECS conference will take place in Rome in September 
2013. Dr. Andrea d’Andrea, National Research Council of Italy (CNR) will be the Conference 
Chairman and Prof. Alexey Kavokin, from the University of Southampton, will chair the 
program committee. 
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