REPORT

OF THE FIRST SCHOOL & CONFERENCE 

OF THE POLATOM 

ESF Research Networking Programme

This is the report of the first school and conference that was organized by the POLATOM ESF Research Networking Programme, which took place in Chersonissos, Crete, Greece between May 2 and May 6, 2011.

Below we give a brief overview of these activities.

1) Summary

The meeting was organized by Georgios Kavoulakis (TEI of Crete, Greece) and Richard Phillips (Cambridge University, United Kingdom), who are POLATOM’s chair and co-chair, respectively. 

There were 89 participants, with a reasonable balance between students/postdoctoral researchers, junior researchers and senior researchers. 
The basic goals of the meeting included the following:

· The promotion of the research in the two fields of cold atoms and of polariton condensates
· The enhancement of the collaboration between the scientists working on the two fields

· The exploration of applications and of possible links to “nanotechnology”
· The involvement of students and of post-doctoral researchers in the activities of the network and their education via the pedagogical talks which were given during the school 

The meeting started with a two-day school. Experts from the two fields gave introductory talks whose basic goal was to make the students familiar with some basic background. 
The conference followed right afterwards, which lasted three days. It included interesting talks on developments which have taken place recently. Particular attention was given on the connection of these developments to nanotechnology. 
 2) Description of the scientific content and discussion at the event 
As one can see from the programme shown below, we had a list of speakers who are experts on the fields of cold atoms and of exciton polaritons. 
More specifically, here is the list of the speakers: 
Gordon Baym, Illinois, United States

Jacqueline Bloch, Paris France

Georg Bruun, Århus, Denmark

Cristiano Ciuti, Paris, France

Jean Dalibard, Paris, France

Benoit Deveaud-Plédran, Lausanne, Switzerland
Makoto Gonokami, Tokyo, Japan

Selim Jochim, Heidelberg, Germany

Alexey Kavokin, Southampton, United Kingdom

Wolf von Klitzing, Heraklion, Greece
Robert Löw, Stuttgart, Germany

Makoto Kuwata-Gonokami, Tokyo, Japan

Mattin Manninen, Jyväskylä, Finland
Stephanie Reimann, Lund, Sweden

Pavlos Savvidis, Crete, Greece

Vincenzo Savona, Lausanne, Switzerland

Klaus Sengstock, Hamburg, Germany
Maurice Skolnick, Sheffield United Kingdom
David Snoke, Pittsburgh, United States

Masahito Ueda, Tokyo, Japan

Luis Viña, Madrid, Spain
Michiel Wouters, Antwerpen, Belgium
School (May 2 & 3)
The meeting started with a two-day school. Roughly 50 of the 90 participants who were students/postdoctoral researchers attended the lectures, in addition to approximately 25 senior researchers. 
Most talks gave an introduction to the two fields. The subject of these lectures was on superfluid properties of exciton polaritons and of cold atoms, trapped Fermi gases, Rydberg atoms, on the effect of disorder, etc.
Some of the presentations were relatively advanced for the standards of a school. As discussed also during the steering committee meeting, in the next meeting which will be held in Cambridge, United Kingdom, special care will be taken on this issue, to ensure that the level of the lectures is appropriate for a school. 
During the sessions there were a reasonable number of questions. Priority was given to the questions from the students, for obvious reasons. 

A questionnaire was distributed, in order to get a feedback for ideas and suggestions for improvement of these meetings in the future. The comments that we received from the students were rather positive, who seemed to be quite satisfied with the lectures and the organization of the meeting. 
One suggestion which we may have to take into account for the future is to distribute notes from the speakers, even in advance, so that the students will have the chance to prepare before the lectures. 

In general the overall impression about the school was good. The main goal of the school, which was to educate the young people and to introduce the basic background of the two fields, was fulfilled

Conference (May 4 – 6)
In the three-day conference which followed afterwards the focus was mainly on the recent developments in the two fields. Interesting recent results were presented, with a few more senior scientists also participating. Particular importance was given on the links of these developments with possible technological applications. 
During the sessions there were lively discussions and also during the breaks the scientists from the two communities overlapped significantly. By the end of the meeting all the participants had gotten a general overview of some of the hot current activities in both fields. As mentioned earlier, that was one of the basic goals of the meeting and this goal was also fulfilled.

The subject of the talks may also be seen in the programme that follows below. A lot of focus was on the phenomenon of Bose-Einstein condensation and the macroscopic occupancy of a single state, which gives rise to fascinating effects in both systems. For example, in both systems experimentalists have investigated their superfluid properties, including vortex states, persistent flow, nonclassical moment of inertia, as well as collective effects, coherence effects, nonlinear effects, the effect of disorder, the effect of a periodic potential, etc., which are common problems in both fields. Also, other presentations included spinor condensates, few-particle systems, Rydberg atoms, exciton condensation, transport in semiconductor microcavities, quantum dots, and superconductivity, with obvious links to nanotechnology. 

There was also a poster session, which was also successful – roughly 40 posters were presented. The only problem was that this session could have lasted longer, however due to lack of time it lasted roughly two hours. That is another thing that we have to be careful about in the future meetings. 

3) Assessment of the results and impact of the event on the future 
direction of the field 

One may argue that the quality of this meeting was high, with a reasonable mixture of young scientists and well-known, senior scientists. 
Interesting results were announced and there was also a poster session with a large number of posters. Clearly this meeting was beneficial to the participants, since it gave them the opportunity both to announce their own results, as well as to educate themselves on the background and some recent developments on the two fields.
It is difficult to predict the impact of such a meeting on the future of the two fields. Especially the field of cold atoms is already very large, with many interdisciplinary aspects. Still, one may speculate the following:

· The school is likely to have a large impact, not only in the short run, but also on the long run: the students got the basic message that the two fields are ultimately connected with each other and also got some basic knowledge/background which may be very useful to them in the future.

· During the conference some of the results which were announced have just been submitted for publication, and in that respect this meeting gave also an update (to the degree that this was possible) of recent exciting developments. 

· Given the fact that many of the problems that the two fields deal with are essentially the same, it is also very likely that ideas which have been developed on the one field will be applied on the other. 

· The contacts which were developed between the participants may also give rise to serious results in the future. Already we are aware of collaborations which were sparked during our meeting, which are very likely to give interesting and novel results. 
· Finally, the experience that we got from this meeting will be very useful for the future. In a sense, since this meeting was the first one of a whole series, it may be viewed as an experiment which will also provide us with ideas for even better future meetings. 

To conclude, this first meeting of the POLATOM network tried and to a certain degree succeeded to combine the basic goals of the network: to promote the research in the two fields of exciton polaritons and of cold atoms, to educate the students and the scientists of the two communities, to build bridges between them, and finally to investigate their possible applications on nanotechnology. 

4) Final programme of the meeting
Below is the programme of the meeting. 
School & Conference programme
School programme

Monday May 2

	Session/Chair
	Time
	Speaker
	Title

	
	08:50-09:00
	Georgios Kavoulakis 
	Welcome

	1   M. Manninen
	09:00-09:50
	Alexander Fetter
	Trapped rotating Bose-Einstein 

condensates

	
	09:50-10:40
	David Snoke
	Polariton condensates

	Coffee
	10:40-11:00
	
	

	2   R. Phillips
	11:00-11:50
	Vincenzo Savona
	Effects of disorder on polaritons in 

semiconductor microcavities

	
	11:50-12:40
	Wolfgang Langbein
	Imaging  spectroscopy applied to 

microcavity polaritons

	Lunch
	12:45-14:00
	
	

	3   G. Reinisch
	14:00-14:50
	Stephanie Reimann
	Few-body systems with fermions and bosons: from quantum dots to cold atoms in traps 

	
	14:50-15:40
	Georg Bruun
	Trapped atomic Fermi gases

	Coffee
	15:40-16:00
	
	

	4   P. Eastham
	16:00-16:50
	Cristiano Ciuti
	Quantum fluids of light in nonlinear polaritonic systems

	
	16:50-17:40
	Luis Viña
	Superfluidity in polariton OPO 

condensates

	Dinner
	19:30
	
	


School programme

Tuesday May 3

	Session/Chair
	Time
	Speaker
	Title

	1   D. Snoke
	09:00-09:50
	Maurice Skolnick
	Semiconductor microcavities and 

the polariton condensate

	
	09:50-10:40
	Pavlos Savvidis
	Polaritonics: physics and

devices                            

	Coffee
	10:40-11:00
	
	

	2   M. Rontani
	11:00-11:50
	Gordon Baym
	Introduction to superfluidity

	
	11:50-12:40
	Makoto 
Kuwata-Gonokami
	High density excitation phenomena in semiconductors - Experimental aspects of exciton-exciton interactions

	Lunch
	12:45-14:00
	
	

	3   W. von Klitzing
	14:00-14:50
	Masahito Ueda
	Introduction to spinor quantum gases  

	
	14:50-15:40
	Robert Löw
	A beginner’s guide to Rydberg atoms

	Coffee
	15:40-16:00
	
	

	
	16:00-17:30
	Steering committee meeting
	

	Dinner
	19:30
	
	

	Cretan night (traditional Cretan music and dance)
	21:00
	
	


Conference programme

Wednesday May 4

	Session/Chair
	Time
	Speaker
	Title

	
	08:50-09:00
	Georgios Kavoulakis 
	Opening

	1   G. Kavoulakis
	09:00-09:40
	Makoto 

Kuwata-Gonokami
	Search for Bose-Einstein condensation of excitons in a bulk semiconductor of Cu2O

	
	09:40-10:20
	Benoit 
Deveaud-Plédran
	Vortices in exciton-polariton condensates 

	Coffee
	10:20-10:40
	
	

	2   J. Bloch
	10:40-11:20
	Luis Viña
	Topological defects in out-of-equilibrium condensates

	
	11:20-12:00
	Cristiano Ciuti
	Ultrastrong coupling cavity (circuit) QED in solid-state systems

	
	12:00-12:40
	Maurice Skolnick
	Polaritons in periodic potentials

	Lunch
	12:45-14:00
	
	

	3   S. Kokkelmans
	14:00-14:40
	Masahito Ueda
	Topological aspects in ultracold quantum gases

	
	14:40-15:20
	Jason Ho
	Fractional charges in cold atom systems 

	
	15:20-16:00
	Robert Löw
	Coherence in hot and cold Rydberg gases

	Coffee
	16:00-16:15
	
	

	4   M. Parish
	16:15-16:55
	Wolfgang Langbein
	Coherent nonlinear dynamics of quantum dots in micropillar cavities in the strong coupling regime

	
	16:55-17:35
	Stephanie Reimann
	From quantum dots to cold atoms in traps --  vortices, dipolar interactions and “atomtronics”

	Coffee
	17:35-19:30
	Poster session
	

	Dinner
	19:30
	
	

	Movie about the palace of Knossos
	21:00
	
	


Conference programme

Thursday May 5

	Session/Chair
	Time
	Speaker
	Title

	5   E. Lundh
	09:00-09:40
	Jean Dalibard
	Atomic gases in low dimension

	
	09:40-10:20
	Alexander Fetter
	Self-similar expansion of density profile in a turbulent 

Bose-Einstein condensate 

	Coffee
	10:20-10:40
	
	

	Excursion to Knossos, depart
	10:45
	
	

	  Knosos
	11:15-13:00
	
	

	Return from Knossos
	13:00-13:45
	
	

	Lunch
	13:45-14:45
	
	

	6   B. Deveaud-Plédran
	15:30-16:10
	Jacqueline Bloch
	Spontaneous formation and optical manipulation  of polariton condensates 

	
	16:10-16:50
	Pavlos Savvidis
	Transport vs tunnelling  driven 

phenomena in biased semiconductor microcavities    

	Coffee
	16:50-17:15
	
	

	7   R. Phillips
	17:15-17:55
	Michiel Wouters
	A classical field approach to 

nonequilibrium polariton BEC

	
	17:55-18:35
	Alexey Kavokin
	Exciton-mediated superconductivity 

	Conference dinner
	19:30
	
	


Conference programme

Friday May 6

	Session/Chair
	Time
	Speaker
	Title

	8   C. Lobo
	09:00-09:40
	Klaus Sengstock
	Ultracold quantum gases in 

triangular and hexagonal optical 

lattices

	
	09:40-10:20
	Selim Jochim
	A tunable few-fermion system

	
	10:20-11:00
	Georg Bruun
	Spin diffusion in Fermi gases

	Coffee
	11:00-11:15
	
	

	9   J. Smyrnakis
	11:15-11:55
	Dimitrios Frantzeskakis
	Dark solitons in atomic 

Bose-Einstein condensates: from 

theory to experiments

	
	11:55-12:35
	Wolf von Klitzing
	Imaging atoms for matter-wave 

interferometry

	Lunch
	12:45-13:45
	
	

	10   E. Kolomeitsev
	13:45-14:25
	Matti Manninen 
	Bosons and fermions in flat band 

lattices 


End of the conference
